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IT’S 

SUNDSTRAND 
FOR 

AUTOMATIC 
PARALLELING 


0 


Now flying on three of the USAFs newest aircraft, Sundstrand 
Aviation’s Automatic Paralleling Control makes history with a completely 
automatic paralleled a-c system. It is the first such control to be applied to 
aircraft. The result— maximum reliability and flexibility of the elearical 
system over the entire range of input speeds and acceleration rates, from 
windmilling to full thrust, without the necessity for monitoring by the crew. 
Simple and reliable, small and light, the control is flexible enough to be 
used with any type of bus arrangement. Call on Sundstrand Aviation's 
"know-how," resources, and expanded facilities to help solve your a-c power 
generation problems. Phone or write our home or district office. 


SUNDSTRAND AVIATION 

Division of Simostrand Machine Tool Company. ROCKFORD, ILLINOIS • Western District Office: Hawthorne, Collfomts 
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Prevents blowouts 
8 miles above ground 


liBBLE type canopies on fast military 
planes like Nonh American's Super- 
Sabre had to be safely pressurised at 
altitudes of 8 miles or higher. Ordinary 
inflatable seals between the bubble and 
cockpit would often blow out from the 
effect of low pressures on the outside, 
high pressures on the inside. 

B. F. Goodrich engineers were called 
in on the problem. A really effective 
seal, they believed, should operate with 
low pressure and stretch very little or 
not at alL Less stretch would mean less 
strain. They worked out a seal with a 
U-shaped solid rubber base. A rubber- 


ized fabric diaphragm nested inside the 
base simply lifis when inflated. (See 
diagram above). It works like blowing 
up a paper bag— low pressure gives full 
expansion with practically no stretch. 
Dangerous stretching of cube wall (like 
blowing up a toy balloon) is elimioaiecL 
The new inflatable strip seal works 
almost instantly. Even at minus 65° it 
inflates with less pressure chan ordinary 
seals needed at room temperature. There 
are other advantages. It resists wear and 
damage better than ordinary seals. It fits 
complex curves better. It seals and 
unseals faster, Sliding wear and sculling 


are minimized. 

The new B. F. Goodrich seal is now 
in use on more than a dozen makes of 
planes, including latest jet fighters 
and bombers. 

Other B. F, Goodrich products for 
aviation include: rites, wheels and 
brakes; De-Icers; heated rubber; Pres- 
sure SealingZippers; fuel cells; Rivnuis; 
accessories. The B. F. Goodrich Com- 
pany, Aeronautical Salei, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 
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LIGHTER, MORE RIGID CASTINGS 
MADE WITH DOW MAGNESIUM 


Production economies also offered 
by sand and permanent mold castings 



Lighter, yet more rigid castings! Tliat’s the big 
advantage of magnesium in sand and permanent 
mold castings. 

By increasing section thickness and adding stiffen- 
ing rib.s, greater rigidity is possible. -\nd because of 
magnesium's high strength to weight ratio, total 
■weight can be cut. 

Magnesium also offers outstanding production ad- 
vantages. Chief among these is magnesium’s ex- 
cellent machinabilily. There are many instances 
where time saved in machining has lowered the 
cost of the finished part beyond that of any other 


metal. Cutting tools last longer: replacement 
costs and downtime for sharpening and resetting 
are reduced. 

Look, too, at the cost saving possible in handling. 
Magnesium’s lightness can cut the costs of shipping, 
from raw casting to finished product. In-plant 
materials handling costs can also be reduced 
appreciably when lighter castings are used. 

For furtlior information on tlie advantages of mag- 
nesium, contact your nearest Dow sales office or 
write THE DOW CHEMICAL COMPANY, Magnesium 
Department, Midland, Michigan. 


you can depend on DOW MAGNESIUM 





FORGING TECHNICIANS— Yes, that is the compliment paid us by those acquainted 
with our services. In back of each design is a thorough understanding of engineering 
and metallurgical needs before production begins . . . assuring forgings of maxi- 
mum physical properties and uniform quality. 

THE LANDING GEAR FORGING illustrated, nearly five feet long, is an Important 
component for a modern military fighter . . . another example of Wyman-Gordon’s 
technical contribution to aircraft. 


WYMAN-GORDON 


fORGINGS-OF ^ 

■: WORCESTER, 'MASS^CHUSEmj^^lJ 
HARVEY, ILLINOIS bETROIT.’ffl^^AN 


NEWS DIGEST 



Domest’ic 

Crash investigators from Civil Aero- 
nautics Board last week collaborated 
with five experts from Italy in pre- 
liminary heatings on an iLilian airlines 
DC-6B that plunged into famaica Bay 
on the edge of New York's Inter- 
national ,\irpott Dec. 18. killing 26 of 
the 32 persons aboard. Tlic Rome-New 
York transport was making its fourth 
attempt to land in light rain and fog 
when it struck the tip of a landing- 
light pier, crashed and burned. Four 
helicopters, two Bell 47s and two Si- 
korsky S-5?s, played a major role in 

liiiipliasis of airpower as the back- 
bone of U.S. armed forces was pointed 
up again last week by Defense Secre- 
tary Charles K. Wilson, who an- 
nounced more than 400,000 men will 
be cut from the military while USAF 
will grow larger. The Air Force 
will grow from its present 961,000 to 
970,000 bv next June and 975,000 bv 
June 30, 1956- 

Doublc speed record for Miami-New 
York flights was set Dec. 19 by a Na- 
tional Airlines DC-7 tower to tower; 
2 hr. 27-5 min. Block to block: 2 hr. 
31 min. The transport maintained an 
average speed of 490 mph. and hit a 
maximum of 585 mph.. aided by 
■■slight” tailwinds. 

First Navy T-34B has been delivered 
on schedule by Beech Aircraft Coip. at 
Wichita. The’ 173-mph- trainer, pow- 
ered by a 225-hp. Continental engne. 
also is used at present by USAF, Can- 
ada, Chile, Colombia, El Salvador and 
Japan. 

Lockheed Aircraft Corp. has received 
a new Navy order for 46 P2V-7 Nep- 
tunes, extending production of the 
hunter-killer plane into late 1956. 

Fairchild Engine & Airpbne Corp. 
has rolled its 1,000th C-119 cargo 
transport off production lines at Hagers- 
town, Md., and delivered the twin-en- 
gine, twin-boom IlL-ing Boxcar to the 


Wright Aeronautical Division of 
Curtiss-Wright Corp- has received Na- 
tional Safety Council’s award of honor 
for a record 4,409,864 hours without 
a disabling injury. 

Last T-28B trainer produced by 
North American Aviation’s Downey, 
Calif., plant has been delivered to the 


Member airlines of the Independent 
Military Air Transport ;Vssn. have been 
commended by Civil Aeronautics Ad- 
ministrator I'ted B. Lee for more than 
15 months of worldwide operations 
without a single fatal accident. 

Test installation of the Whiting 
Loadair mechanical aircraft docking de- 
vice (Aviatio.s Week Sept. 27, p. 7) 
has been put into service at New York's 
Idlewild International Airport. Ap- 
proximate cost of the device plus in- 
stallation; $90,000. 

Air Coordinating Committee’s tech- 
nical division has failed to agree on a 
proposal to limit the number of an- 
tenna towers over 1,000 ft., and the 
problem has been referred to ACC 
members. Radio and television repre- 
sentatives have pointed out that air- 
space is not solely an aeronautical 


First production Air Tractor, new agri- 
culture biplane (Aviation Week Feb. 
8, p. 26), took off on its initial test 
flight after a 250-ft. run and climbed 
in excess of 1.200 ft. per min. at 60% 
power, reports builder Central I.amson 
.Aircraft, Yakima, Wash. 

Financial 

International Air Transport Assn, 
reports scheduled airline traffic transac- 
tions put through its clearinghouse dur- 
ing the first nine months of 1954 
totaled 5210,567,000. an increase of 
18.3% over the $178,045,000 for the 
same period last year. 


int'ernational 

I'tans-Canada Air Lines’ Super Con- 
stellation crashed and burned Dec. 17 
nine miles from its destination on a 
flight from Tampa. Fla., to Toronto. 
None of the 23 persons aboard was 
killed, 

Shorthaul turboprop transports are 
being designed by Ilutcl Dubois and 
Snean. will be studied by a special 
group representing all French airlines. 
Both transports probably will be pow- 
ered by tsviii Rolls-Royce Darts. 

Britain’s lagging production of turbo- 
jet-powered bombers and fighters has 
forced the government to consider re- 
viving its wartime Ministry of Pro- 
duction Aircraft, according to press re- 
ports. Prime Minister Sir Winston 
Churchill says delays in deliveries to the 
Rosul Air force and Rnval Na\T are 
bei’ng examined. 

J. P. R. Vachon, 56, member of 
Canada’s three-man .\ir Transport 
Board, pioneer pilot who helped open 
northern air routes and winner of the 
McKee trophy, died Dec. 17 at Ottawa. 

Sabena Belgian Airlines is taking the 
corporate name of Sabena Belgian 
World Airlines. 

Swedish hirbojet producer, Svenska 
Flygmotor AB at Trollhactan, is begin- 
ning a S4-million expansion program 
based primarily on a new contract 
signed with the Royal Swedish Air 
Force. RSAF is reported to be trying 
to supply its future needs totally 
within Sweden. 
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A user tells 
how AETCO SERVICE 



•‘Aircraft Products Company 
has used the facilities and sercice 
of AETCO in the past to augment 
those of our own laboratory, for 
experimental and qualiflcation 
testing of Aircraft Hydraulic 
Components. 

“In the case of one of our 
projected AN Standard valves on 
which development and experi- 
mental testing had been completed 
in our own laboratory, AETCp 


of the reported results has been 
proven by later field experience 
on production units. 

•'AETCO was chosen by our 
'• intportant 


“Wc feel that the s 
f''*dependabiii^''*iii 


) the factor 
dependabU- 


"The adequacy of their equip- 
ment and their long standing ex- 
perience in the Aircraft Testing 
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Washington Ronndup 


Philadelphia for Airshow? 

Philadelphia is a dark horse cntr>’ in the 1955 National 
.\ircraft Show competition. 

I-ouis R. Inwood, citv's diicctoi of aviation, told 
•\viATi0 N Werx Pliil.idclphia is drafting a formal invita- 
tion with an outline of its program and pledge of $50,000 
from the chamber of commerce to help finance the show. 
Imvood and chamber officials ha\-c met with other civic 
leaders and Ben T. Franklin, general manager of the 
show, to discuss the projects. 

Philadelphia has become a strong contender for the 
1955 c.\hibit, h'tanklin said, because the citv is idcallv 
located in the center of the F.ast Coast’s most concen- 
trated population area, with good tta\-d facilities north 
abme New York, soiitli .-it least as far as \\'ashington 
and west to Pittsburgh. 

Inwood says Pbikidelplii.i'.s International .Airport, wlicrc 
a new Sl-million terminal was opened a vear ago, has 
more ramp space available for static exbiliits than am- 
nrcs’ious site used by the show. The field has four large 
hangars, two occupied b\- Piaseeki Helicopter Corp., and 
<'ne each by Trans ^^'o^ld Airlines and the Air National 
Guard. 

Inwood says be is confident tliat at least two and 
nrohablv three nf the buildings can be made available. 
In addition, the airport's old terminal building can be 
used. 

Only stumbling block to airshow plans remains in 
the Pentagon, where a top-lcs’cl decision is expected at 
least by mid-February . Indications are that the Sccr'-tarics 
of the three armed forces ssSIl discuss the question of 
Defense Department support for the shoss’ at meetings 
next month. Na\'v is known to oppose continuation of 
the show. Air Force strongly favors the exhibition. 

Support for Feeders 

Campaign by local serv ice airlines for permanent certifi- 
cation has gained support from CAB member foe Adams, 
but the other four C.AB members still oppose the move- 

Latest statements of position came in a scries of letters 
from Adams and CAB Chairman Chan Giirncv to Sen. 
John Bricfccr. chairman of the Senate Interstate and For- 
eign Commerce Committee, which will review legislation 
aimed at permanent certification. 

Savs Ciimcy: . , Tlic Board continues to believe 

that legislation granting permanent certification to all of 
the existing local service carriers would be premature at 
this time . . there is no showing of reversal of the un- 
favorable trend in subsidy nceilcd.” 

Says Adams: "It is my belief . . . that the air trans|)or- 
talioii offered the smaller communities bv onr local service 
carriers is as permanent as the communities thcnisclves.’’ 

Pennaiicnt certification Miggested hv Adams would 
have a skeleton of strong terminal points with inter- 
mediate points that could lie adjusted as traffic potential 
is developed, thus retaining an element of flexihilitv in 
Ihc certificates. 

Procurement Red Tape 

Harassed militan' procurement officials, .sometimes 
surrounded by confusion and criticism, have a justified 
feeling that ton few people rcalixc how many things have 
to be considered in making a purchase. 


It is not a question of finding the best product at the 
lowest price, despite the political truisms that arc bandied 
about by some of the same people who set up the hurdles 
tor the military buyer. 

In addition to being ordered to buy good products at 
tlic lowest possible cost, maintain the mobilization base 
witli proper consideration to industrial dispersal (see 
page 15) the buyer has other considerations. 

He is ordered to buy American, buv Canadian and buv 
offshore. He must police fivc-pcrccntcrs, racial discrimi- 
nation and financial responsibility. He mn.st dci'clop 
multiple sources, save critical materials, observe priorities, 
encourage subcontracting, avoid monopolies, liclp dis- 
tressed areas and small business. In addition, there is 
mandatory procurement from the General Scrsiccs Ad- 
ministration and the federal pti.sons industries. 

The trouble wa.s accuratclv defined last summer hv Sen. 
Homer Ferguson (Rep.. Midi.), who will not sit in the 
next Congress, Said he: "'Congress has gotten to the 
point where it never repeals a law. It just adds another 
law on top," 

Missile Security Crumbles 

Wasliington observers arc wondering how much longer 
Depattmont of Defense bra.ss arc going to delude them- 
selves on missile security. Top-level Pentagon officials 
now believe adc-quate security is being maintained on 
latest missile developments simply because no official 
public releases are being made from its public relations 
paper mill. 

However, Bell's Rascal air-to-ground missile has been 
oil ouhlic view at Boeing's Seattle .Airport and the Niagara 
F'alls. N. A'., municipal airport adjoining a public higliwav 
that carries thousands of tourists to sec the falls. 

Northrop's Snark has been parked on a public airfield 
at Hawthorne, Calif., used by private pilots. Navy 
Adm. J. II. Sides, chief of the Guidcrl Missiles Division 
of the Office of Chief of Naval Operations, recently 
showed nimies of the Comair Terrier in action against 
drone targets at an unclassified meeting of the American 
Ordnance Assn., but Navy still bars the contractor from 
releasing Terrier pictures. 

Now public information on the Convair Atlas, inter- 
continental ballistic missile, most sensitive missile project 
ill the Pentagon arsenal, is leaking \'ia national news maga- 
xincs and daily neu'spapers in the San Diego area. 

Air Logistics Battle 

.Although top US.AF brass turned out eii masse for 
the recent air logistics coiifetciicc in Washington (sec 
II, 151, the real battle to get US.Al' supply off the ground 
and into the air is being fought within flic air staff. 

Some kei' air staff members can’t unchain their logistical 
thinking from the massive stockpiles and CTccping surface 
]3ipclines of W'orld War II to face realistically the modern 
.supply problem. Aircraft industry and US.AF adherents 
of aerial logistics will be watching the fiscal 1956 budget 
closely to see if air transport nill really get more cmpliasis 
u'hcre it counts— in the pocketbook. 

Irony is that aerial logistics could eventually afford 
US.AF and taxpyers substantial return on their initial 
investment by reducing procurement requirements for 
expensive equipment such as jet engines and avionics 
s)-5teins. —Washington staff 
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Mission Accomplished 


This versatile, light personnel transport and 
instrument-trainer is helping the United States 
Armed Forces to win the battle against time 
waste. Cruising at speeds up to 200 miles per 
hour, this rugged, dependable Beechcraft is 
cutting military travel time by as much as 75 
per cent. As the U. S. Army’s efficient transport, 
it has accomplished many important missions 
both in the United States and abroad. 


For economy of purchase, operation, and main- 
tenance, no other airplane in its class can equal 
the BeccJicra/t L-23B. This comparison alone 
has won numerous awards for Beechcraft against 
all competition. 

Bcechcrafis are ser\'ing all branches of our 
-Armed Forces, and many government agencies 
have Found Beecberafts their answer to time and 
economy problems. 




Beech Aircraft Corperation, Wichita, 


10 


s, U. S. A. 


WHO'S WHERE 


In ihe Front Office 

Jolm A. Morgan, onetime Air Niateriel 
Command staff executis-e for procurement 
and production (1951-53), is new vice presi- 
dent of Glass Fibers, Inc., and general 
manager of its Western Division, Burbanlr, 

Calif, 

Ralph W. Moss, former design engineer 
at Lockheed .Aircraft Corp. and now vice 
pTesidcnt-salc.s for Haskel Seals, Inc., has 
aken on additional duties as sales manager 
of Haskel Engineering St Supply Co.. 
Glendale, Calif. 

•Abraham KiasnoH h ’ • . i . 


Pall Filti 


. Co.'s 


Micro .Metallic Corp.. Glen Cove, N. Y-, 
DKAhciaft Porom S'ia. Inc. ** 


Robert 1- AViUon, vice president-person- 
nel and properties for Capital Airlines, has 
been elected a director of New York's 
Central Terminal, Inc., and East Side Ter- 
minal, Inc. George 1. AVertenbaker has 
returned to Capital after a USAF tour of 


at-traffic and s: 


Changes 
G. E. Keck 


ircraft Corp. to master mechanic 
of the Hamilton Standard Division, AVind- 
sor Locks, Conn. Also promoted: John £. 
Bateman, to chief tool engineer of HSD. 

Harold N. ItTay has been appointed gen- 
eral purchasing agent for Convair Division 
of General iS^amics Corp., San Diego. 
Other changes: AV. G. Evans, purchasing 
agent; Edward Fellows, Jr,, purchasing serv- 
ices administrator. 

Dr. George L. Haller has become man- 
ager of the laboratories department of Gen- 
eral Electric Co-’s Electronics Division, 
Syracuse, N. Y. 

Myron G. DomsiCz has been named chief 
engineer of Simmonds Aetoccs»ries, Inc., 
Tartytown. N. Y. 


Honors and Elections 

Gr^orio Obregon, president of Avianca, 
cscciibve vice president Jo^c Gonzalez and 
vice president-ffnancial Fernando Cairizosa 
have been awarded the rank of Commander 
in Ihe Order of Cruz de Boyaca. highest 
decoration of the government of Colombia. 

William T- Piper, president of Piper Air- 
craft Corp., was honored for bis contribu- 
tions to the aviation industry at a recent 
dinner given by the Aero Club of Pennsyl- 
vania in Philadelphia. 

Ruben F. Mettier, Hughes Aircraft Co. 
engineer now on lean to the Defense De- 
prtmenl, has been named the "outstand- 
ing young electrical engineer of 1954” by 
Ela k^ppa Nu. electrical engineering 


INDUSTRY OBSERVER 

► Convair F-102A flew past Mach 1 in level flight above 30,000 ft. during 
early stages of its flight testing at Edwards AFB last week, Convair test 
pilot Dick Jolinson reported no buffeting encountered and good control 
characteristics all the way through the transonic range- F-102A has a 
lower gross weight and more power than the prototype models. It is 
powered by a new version of the P&W J57 turbojet delivering 16,000 
lb. thrust with afterburner. 

► USAF expects to have the Pratt & Wliitney TS7 turboprop flying experi- 
mentally in about two years and operationally in about five years, T57 is 
aimed at producing about 15,000 chp. and is sclicduled to power the Douglas 
C-132 logistics carrier now being developed at Santa Monica, Calif, 

► Lockheed's F-104 day superiority flghtcr is being considered by Canadair 
for licensed production in Canada for the Royal Canadian Air Force. Previ- 
ously. Canadair had been interested in production of the North American 
F-lOO Super Sabre. 

► Navy's Sidewinder missile uses a rocket installation of three pods at the 
aircraft wingtip. One pod is slung below, one above and one outboard of 
the tip, giving a cruciform appearance from the front. Hiis air-to-air missile 
system is being developed by a group of manufacturers, including tlie Philco 

► .Avro Canada had eliminated many of the bugs that were retarding intro- 
duction of its twin-jet CF-100 into RCAF operational service, including 
seat ejection problems, hydraulic system troubles, communications and other 
problems. RCAF will get the CF-100 into widespread operational use 
during 1955. Avto feels there still is considerable performance growth possi- 
bilities in the CF-100 design. 

► Canadair is building a full-scale inockup of the maritime reconnaissance 
version of the Bristol Britannia and expects to have its first flying prototype 
ready for rollout by the end of 1956 or early in 1957. Tlic British airframe 
will be powered by AA'right Turbo Compound engines. 

► Long-sought goal of direct amplification of light without vacuum tubes lias 
been demonstrated by General Electric Co. scientists using new transparent- 
film type phosphor (Aviation Week Oct, 11, p. 61). Possible aviation uses 
of the new technique include night-time aerial recoiinaissance of enemy 
movements using ultra-violet (black) light, display of radar and blind land- 
ing information on cockpit windshields, and brighter cockpit radar displays. 

► Use of asbestos-reinforced plastics is expected to grow in aircraft and missile 
applications in U. S. British are now using material in rocket nozzles because 
of its heat resistance and insulation qualities. Material also bonds readily 
with metals. Experiments show that combination of fibrous glass and 
asbestos is even better reinforcing medium than asbestos alone. 

► Grumman is producing a new version of the S2F anti-submarine warfare 
plane designated the S2F-2. Among new features included in the S2F-2 
is a rotary-typo bomb-bay. 

► French govemmcnl has awarded a 5700,000 development contract to 
Breguct for its new Model 940 design featuring a high-mounted wing and 
to be powered by two 400 hp, Turbomcca turbines. The Model 940 is 
designed to take off and land in 130 ft. and will have a special device 
controllable by the pilot to direct tire jet exhausts downward during low 
flyiirg speeds— probably similar to the arrangement now being flight tested 
by Bell Aircraft Corp. on its vertical-takeoff and landing aircraft. French 
government plans to invest in two prototype Model 940s if design looks 
promismg. 

► Combat speeds of military airaaft will increase to Mach 5 and operate at 
altitudes of 100,000 ft. during the next 10 to 20 vears, according to Col, 
\V, A. Hotman, chief of the Tactical Weapons System Division of Air 
Research and Development Command. 
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Billion in ’55 


Aviation Sales Outlook: $8 

• AIA expecU net profils to equal 1954, as ileliveries 
and employment remain stable for fourth straight year. 

* Forecast for new year pre«liets more transports and 
bombers will be built, missile production will increase. 


By G. J. McAHUlrr 

Aircraft industry sales of 57.9-8.1 
billion ate in prospect for 1955. a slight 
decline from the S8.6 billion in sales 
for 1954, .Aircraft Industries .Assn, pre- 
dicts. 

Howcs'cr. manufacturers can expect 
profits to remain abos’e the 1953 level 
and to be approximately the Same as in 

1954 because of the expiration of the 
C-xcess profits tax. 

► Steady Output— This will be the 
fourth straight year that industry sales 
have rc.ichrrf or exceeded S8 billion, an 
imnsually stable level of operations. 

True barometer of the state of the 
indii.slry— sales, pounds of airframe and 
employment-will remain steady, al- 
though unit production will continue 
to taper off gradually. Reasons: 

• Heavier aircraft, principally in the 
bomber and transport cat^ory, will be 

built. 

• Guided missiles arc taking an increas- 
ing amount of the industry's produc- 
tion effort. At least 26 different models 
ate in production or service test stage. 

• Research and development continues 
at a relatively high level. 

► 1955 Ontloofc-Tlie association also 
forecasts this outlook for next year; 

• Kniploymcnt will continue iit a high 
level, with a 1955 average of 755.000 
workers. Shortage of cnBiiiccrs and 
technicians will not dimiiiislt. 

Peak aircraft employment in 1954 
was 850.100. Average employment 
from January tliroiigli September was 
811.000. making the aircraft industry 
the nation’s leading cmplover. The 
1954 payroll was S3. 5 billion, largest in 
the U.S., and average annual earnings 
were 54.414. 

• Combat capability will be appreciably 
increased with the delivery of new 
high-performance models, and bv the 
end of 1955 US.AF will be 95% mod- 
ernized and the N'avv air arm 80%. 

At the end of 1954. virtuallv all com- 
bat aircraft in production were jef- 
powered and production had started 
on seven supersonic fighters and one 


supersonic bomber. I'igbtcrs are North 
American’s I’-lOO, McDonnell's F-10!. 
Convair’s l''-102. Lockheed's F-104. 
Grumman's l'9F-9. Douglas’ F4D and 
Chance Vought’s F8U. Bomber is Con- 
vair's B-58- 

• Revolutionary advances in aeronau- 
tical science have imposed an increas- 
ing need for modernizing research 
facilities and test equipment, lliis will 
create an investment requirement for 
this type equipment during 1955. al- 
tliough production plants virtually have 
been completed. 

• Civil aircraft manufacturers at year’s 
end had unfilled orders for 175 large 
commercial planes and are exited to 
eonfiniie tlicir leadership in tlie world 
civil aircraft market. During 1954. 
U-S- manufacturers delivered 325 
planes of which 195 were 36-passcngcr 
or larger types and 130 were hvin- 
engine executive planes. 

• Unit production of utility aircraft in 
1955 will be approximately the same as 
last veat. Sales for 1954 are estimated 
at S40 million, an increase from 1953 
sales of S34.5 million, and an increase in 
airframe weight from the 1953 total of 
10.8 million lb. to 12.3 million in 1954. 
This is the result of new twin-engine 
aircraft being offered in quantity for the 
first time in 1954, 

• Production of helicopters for commer- 
cial use is expected to increase in 1955, 


Record postwar profit of 522,179,736 
was reported by North American Avia- 
tion, Inc., for its fiscal year ended Sept. 
30. 1954. The NAA report is a bell- 
wether on the effect of expiration of 
excess profits taxes on 1954 profits. 

Nortli American realized its record 
S22-milhon profit On sales of 5648,854,- 
341, slightly higher than the 1955 sales 
of 5656.537.658 that yielded only S12- 
million profit because of the excess 
profits tax. The company earned the 
equivalent of $6-46 per share for 1954, 
compared with 53,72 in 1933. 


Military Production 

Prodiictiou of militsty aircraft since 
the start of the Korean w-ar in June 
1950 is cstiiiialed bv AIA at 57.500 to 
57.800 nnits. 

1950- Less than 5,000' 

1951- More than 5.000 

1952- 9.000 
1955-11,500 
195-1-10,500 to 10.800 


following steady increases made in 1954. 
► Transifion Period— Sales volume dur- 
ing 1954 of the 12 largest airframe 
manufacturers was about 55.5 billion, 
highest since World War II. Sales by 
these companies in 1955 are expected 
to approximate the 1954 record. 

The end of 1954 marked the transi- 
tion from the buildup to the mainte- 
nance and modernization phase of the 
nation's air remobilization program. 
However, production of airframe weight 
in 1954 remained about the same as in 
1953— about 130 million lb. 

AIA predicts that production of mili- 
tary aircraft for 1953 will be about 10.- 
000 planes- Military deliveries represent 
about 90% of tire total industry effort. 

Aircraft industry during 1954 was 
able to place an increasing emphasis on 
improving manufacturing techniques 
and cost-reduction efforts. 

Prime example of improving the qual- 
ity and reliability of products is in jet 
engines where subst.inlial reductions in 
requirements became possible through 
increases of time between overhauls. 


► Sl-3-Billioii Backlog— Lee Atwood, 
corporation president, predicted North 
Amoticaii's sales would continue at 
about the 1954 level through next year. 
Backlog of SI. 572 million now is on 
the corporation books, compared with 
S958 million at titc b^inning of 1934. 

NAA passed its World Wat II park 
in floor space during the year, using 
9.128,000 sq. ft. compared with 8,574.- 
000 sq. ft. at the wartime peak. 

However, the corporation plans to 
invest S8.8 million in additional facili- 
ties during 1953 to meet increased de- 


NAA Profit Exceeds $22 Million 
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velopment and production loads- 
.Araong the new facilities planned: a 
precision machine shop, nuclear devel- 
opment facility, new general offices and 
additions to the supersonic wiiidtmmc]. 
Total of $6 million was spent for new 
facilities in 1954. 

Employment mounted to a record 
total of 54,930 at the end of fiscal 1934- 

► Expanding f nterests— The North 
Amctie.iii annual report gives a clear 
picture of the monolithic character of 
the firm’s expanding activities that have 
cliaiigcd it from primarily an airframe 
manufacturer into an industrial giant 
with substantial interests in electronics, 
rocket propulsion, nuclear energy and 
guided missiles. 

Airframe production still accounts for 
the major portion of its total sales, of 
which 98% are to agencies of the fed- 
eral government. 

North American’s airframe produc- 
tion is distributed as follows among four 

• Los Angeles produced F-86F figh tors. 
F-86D all-weather interceptors and 
F-lOO Super Sabre day fighters for 
USAF; vs’ill produce two new versions 
of the F-lOO series in 1955, including 
a fighter-bomber configuration and an 
all-weather interceptor. 

• Columbus produced FJ-2 and FJ-3 
cartict-based Navy fighters, AJ-2 and 
A/-2P carrier-based bombers, and F-86F 
and F-86H fighter-bombers for US.AF. 
During 1955, F-lOO production will 
begin here, and the Navy’s T-28B 
trainer program will be transferred from 
Downey. 

l'7-4. the first niajot design project 
of this division, will go into production 
during 1955 for Navy. 

• Downey produced T-28 trainers for 
USAF and Navy and housed develop- 
ment facilities for missile, nuclear and 

• Fresno completed T-fiC inodificrition 
program and began modification pro- 
grams on F-36 fighters and F-S6D all- 
weather interceptors. 

In addition to the two new versions 
of the F-lOO scries. North .American 
also expects to revive F-86F production 
for USAh’ and is pushing the sale of a 
two-place trainer version of tlic h'-86 to 
both USAF and Navy. 

Guided missile and guidance control 
equipment programs at the Downev 
Division continued to expand during 
1934, and a mimber of these projects 
shifted from development to manu- 
facturing phase. 

N.A.A reported new contracts received 
for development of both missile and 
aircraft guidance svstems, a phase of 
the corporation’s expanding activities 
tliat lias drawn criticism from avionics 
manufacturers aircadv established in 
this field. 

► Rocket Contracts— North .American’s 
venture into rocket propulsion is bc- 


Gains in 1954 

1954 1953 

Net income S22.179.736 $12,773,361 

Sales 648,834,341 636.537.658 

Earnings pec 

share 6.46 3.72 

Backlog 1,174,000,000 958,000,000 


ginning to pay off with the receipt of 
contracts for large rocket motors for 
missiles to be manufactured by another 
company. 

Presumably, this means North Amer- 
ican has at least part of the propulsion 
contract for Convait's Atlas missile 
since this is the only current require- 
ment for the huge rocket power out- 
puts developed bv North .American 
Aviation. 

USAF is financing a new rocket pro- 
pulsion development center to be 
operated bv NAA, located in the San 
Fernando Valley approximately 10 mi. 
from the comp'anj-’s present test facil- 
ities in the Santa Susana Mountains. 
This 322,000-sq.-ft. facility is expected 
to be completed during the course of 
1953. 

► Nuclear Program— North American 
also will build a new nuclear develop- 
ment center in the San Fernando Val- 
ley and transfer this program there 
from the Downey Division. 

The company is building an expeti- 
mcnhil sodium-graphite nuclear reactor 
lit Santa Susana and expects to have it 
operating by 1956. 

This is part of a SlO-million program 
to develop industrial power sources 
from nuclear energv-. NA.A also has 
other Atomic F.nctg- Commission re- 
search contracts. 

► Subcontract Change— North Amer- 
ican reported a major shift in the char- 
acter of its subcontracting activities 
during 1954 that probably presages a 
general change in the business relation- 
ships of prime weapons svstem con- 
tractors with their subcontracting and 
suppliers’ network. 

N.A.A savs it has cut duwn substan- 
tially on the volume of airframe sub- 
assembh- work given to subcontractors 
but that it is increasing the volume of 
niachiiicd parts work placed with out- 
side fimis- 

"llic trend toward more machining 
in modern aircraft has made it imprac- 
tical for the company's buildup in ma- 
chining capacit)' to keep pace with 
schedule requitements and has led to 
peater emphasis upon subcontracting 
in this category," the North .American 
report said. 

N.-VA reported purchase orders total- 
ing $253 million placed with approxi- 
iiiatelv 10.000 firms during the vear 
1934. 


Air Logistics 

• Experts citf combat need 
for aerial supply system. 

•Military, civil spokesmen 
outline major problems. 
By Robert B. Holz 

Acute need for a global aerial logistics 
.system to support USAF. Army aud 
Navy combat units was outlined by top 
spokesmen for the military, airlines and 
airframe manufacturers at an air logistics 
conference in Washington sponsored 
by the Air Force Assn. 

Among the princip.il problems cited 
in development of the svstem: 

• Shift in military logistics practice to 
airlifts as a primary method of trans- 
portation for ecrbiin critical materiel 
rather than as an emergency stopgap. 

• Development of 500-mph. transports 
capable of carrying 100,000-lb. payloads 
over 3.500-mi. range. 

• Development of high-powered turbo- 
prop engines that will make the long- 
range, liiglispccd heavy logistics trans- 
port possible, 

• Integration of tlie capacitv' of the civil 
airlines fleet into a permanent peace- 
time military aerial logistics system. 

• Development of tlic aerial logistics 
.system during peacetime so that it is 
in being and opaational when required 
to support combat in atomic warfare. 

TalboH' Reports 

USAF will take another major step in 
establishing an aerial logistics system 
next spring with tlic inauguration of air- 
lift of all aircraft engines required by 
its overseas forces, USAF Secretary 
Harold Talbott told the conference. 

Talbott said USAF planned to use 
commercial aircraft operated by civilian 
trews to augment inihtarv' airlift on 
this project (.Avi.viiox Wurs Aug. 16, 
p. 140). 

► Overhaul Cycle- "lliis project pro- 
vides a good example of the savings that 
can be made bv the use of air transpor- 
tation,'’ Talbott said. "We estimate tliat 
tile time of the engine ovcrliaul cycle 
will be reduced from 270 days now re- 
c|uircd by surface transportation to only 
100 days by air transporbition. 

“We also estimate our overall engine 
requirements will be reduced by about 
25% by this operation. A 25% reduc- 
tion ill engine requirements amounts 
to a good many millions of dollars when 
we remenibcr tliat a single J65 costs 
about $75,000. a J47 about $50,000 and 
an R4560 piston engine about $78,000.’’ 

► 'Efficient, Economic’— Talbott said 
the liackbonc of the air logistics trans- 
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port fleet will be an aircraft capable of 
carrying a lOO.OOO-lb. payload over 
trans-Atlantic ranges nonstop to operate 
directly from U. S. supply bases to over- 

He said a transport of this capacity is 
being developed— presumably referring 
to the Douglas C-132 powered by Pratt 
& Whitnev T57 turboprops. Ho also 
said USAF is developing a 25-ton pay- 
load transport, presumably the Douglas 
C-133 powered by Pratt dr Whitney 
T34 turboprops-diie to fly next spring. 

'rte cost of operating both the C-1 32 
and C-133 nonstop acro.ss the Atlantic 
will be "cfRcient and economic” when 
compared with the over.iil cost of sur- 
face transportation, Talbott said. He 
urged the deselopmciit and isrotHictinn 
of turboprop engines be expedited to 
utilize the best gas turbine design fea- 
tures embodied in modem turbojet en- 

^ Flexible, Fast— Talbott emphasized 
that the USAF aerial logistics system 
was not designed solely for its own use 
but must be organiz^ on a scale to 
handle the transport requirements of 
the Army and Navy, 

“The goal of our modem air logistics 
system is to pres ide a system so flexible 
and fast that it will react to the re- 
quirements of our field commanders 
overseas as well as in this country in a 
matter of hours— rather than the pres- 
ent 100 days,” Talbott said. 

“The system must be placed in op- 
eration during pcacetimc-and as soon 
as possible. Hnlcss an air logistic sys- 
tem is in being on a 'D’ day. we could 
not shift to it and build if up in the 
tush of wartime priorities without dis- 
astrous delavs. We need the inherent 
.savings of the system." 

Twining Warns 

“An aerial logistics system must be 
developed to meet the threat of enemy 
attack on surface transportation,” Gen. 
Nathan F. Twining. USAF Chief of 
Staff, told the conference. 

"Our studies indicate that modern 
weapons, particularly when combined 
with a surprise attack, constitute a 
greater threat to surface transportation 
systems than to air systems. This is 
particularly tme of massive port in- 
stallations and the long time of sur- 
face transport . . . exposure to the 
possibility of enemy attack. 

“During World War II, the Air 
Force learned in the hard school of 
experience, the necessity for an air 
logistics system to support air war- 

► 600-Mph. Pace— Twilling cited the 
combat mobility now being achieved 
by both Strategic Air Command and 
Tactical Air Command units in shift 
ing their bases of operations across in 
tercontincntal ranges at speeds of 600 


mph, and emphasized that logistics 
must move at close to that pace or be 
useless to support combat operations. 

“The combination of combat rno- 
bility and logistics flexibility are in- 
separable," Twining said. “We must 
have them both." 

Twining said the current 50-million 
ton-mile per month capacity of Mili- 
tary Air Transport Service was grossly 
inadequate to meet air logistic require- 

"Our immediate objective is to in- 
crease USAF airlift capability by 50% 
in the next three to five yean. In the 
succeeding five years our goal is double 
or triple our present capability.” 

Douglas Forecasts 

Donald Douglas, president of Doug- 
las Aircraft Co., a leading U. S. trans- 
port manufacturer, told the conference 
a fleet of onlv nine new tvpe hcavs 
,rit transports could do the v-nrk of a 
fleet of 171 C-i-ts or 3,3 C-12-ls at a 
cost of 25% to 33% less and in less 
than half the time required for the 
older models. 

► New Transi>ort Family-Doiiglas de- 
scribed the new logistics carrier as a 
transport grossing about -100.000 lb. 
carrring a 100.000-lb. pavload and 
cruising at about 500 mph- over ranges 
from 1,500 to 5,300 narrtical miles. 

These specifications are roiighlv 
similar to those of the C-132. Douglas 
said this tspe transport would has’e a 
direct operating cost of 3J cents per 
ton-mile fnaiiticall. 

\ family of nesv-type transports, in- 
cluding both turboprop and turhojet- 
powered aircraft, arc reouired for an 
aerial logistics svstcin, Douglas said. 
He noted that turbojet transports arc 
retniited for specialized jobs such as 
aerial refueling and, if properly de- 
signed. thes’ can hare operating costs 
well below current standards when used 
for passenger or cargo operations, 

► Realistic Depreciation — Douglas 
called for a revision of the present 
policy governing prewar second-line 
transport aircraft to establish a modem 
depreciation policy for transport air- 
craft and make possible a realistic cost 
comparison between air and surface 
movement of cargo. 

C. R. Smith Recommends 

C. R. Smith, president of American 
■Airlines and World War II dqruty 
commander of the Air Transport Com- 
mand, recommended better methods of 
cooperation between USAF and the 
airlines to provide the most economical 
air transportation for an aerial logistics 
system. 

► Basic Spccifications-Hc said the pres- 
ent civil air fleet was obsolete for mod- 
em militarv requirements and must be 


replaced bv more efficient equipment 
to provide a substantial portion of the 
military reserve transport capacity for 
emergency use. 

He recommended that common basic 
specifications be developed for aircraft 
and their equipment to be used by civil 
airlines and earmarked for emergency 
military duty. 

► Powerplant Lack— The most serious 
deficiency in modem air transport de- 
velopment. he said, is lack of an effi- 
cient powerplant. 

"There is not a turboprop enpne of 
modem design in production in our 
country today.” Smith said. “Today 
oiir choice is between the reciprocating 
engine and the turbojet engine, ami 
that may be an untenable position for 
both the Air Force and the airlines." 

Lockheed. Convair 
Sign Labor Contracts 

Los Angeles— I.uckliecd Aircraft Corp- 
and Convair Division of General Dy- 
namics Corp- signed new labor con- 
tracts last week, guaranteeing mote than 
a vear of peace for the West Coast air- 
craft industry. 

The two companies were the last of 
the big West Coast aircraft builders to 
negotiate agreements with labor unions 
(AvtATTON Week Dec. 20, p. 14). 

For the most part, the agreements 
this vear were negotiated “smoothly,” a 
local labor leader reports. He says the 
spirit of cooperation between labor and 
management can be attributed to a gen- 
aal strengthening of local labor unions 
and to file newly elected Democratic 

► 8-Ccnt Increase-The new contract at 
Lockheed, calling for wage increases of 
5. 6 and 7 cents an hour, was "over- 
whelmingly" accepted by raembas of 
the International Association of Ma- 
chinists (AFL) Lodge 727. The contract 
is for 14 months and expires Feb. 15, 
1956- 

In addition to pay raises, provisions 
include an increase from S4.000 to 
S5,000 double-indemnity life insurance, 
death and disability policies and a boost 
in nonoccupational disability payment 
from S35 to S40 weekly. 

The eom|janv reports actual pav in- 
crease together with new fringe benefits 
will amount to about 8 cents an hour 
for approximately 19,000 workers at 
Burbank and Palmdale. 

► ‘No Trouble’— Convair and lAM 
Lodge 1125 reached agreement on a 
contract providing wage increases and 
other benefits for 15.000 hourly paid 
employes at San Diego. 

The contract was to have been pre- 
sented to union membership for ratifi- 
cation Dec. 26. Union leaders were 
quoted as “not expecting any trouble” 
in acceptance, 
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Wilson’s Aim: Plant Dispersion 

New procurement directive reflects nature of H-war, is 
no reversal in buying policy. Defense chief says. 


Defense Secretary Charles E. Wilson 
last week denied that his new diccctivc 
ordering revision of military procure- 
ment regulations to strengthen the na- 
tion’s mobilization base is a reversal in 
policy (Aviation Week Dec. 20, p. 12). 

Breaking a 12-day freeze forbidding 
Pentagon procurement offici.ils to dis- 
cuss the directive publicly, the Secretary 
said tlic puqjosc of the order is to put 
new emphasis on industrial dispersion 
made necessary by the nature of thermo- 
nuclear war. 

► Mobilization Factor— The ditcctKc is 
not a change in policv, he said, because 
military buyers ntner have been forbid- 
den to pay premium prices in order to 
maintain this kind of industrial mobili- 

Explainiiig the directive that resulted 
in wide speculation and confusion since 
it was released on Dec. 8, Wilson re- 
ferred to a memorandum issued by Gen. 
George C. Marshall, then Secretary of 
Defense, in December 1950. 

The Marshall directive cited a na- 
tional emergency then in existence and 
called on tire armed forces to spread 
contracts as widely as possible, even 
though it would require wider use of 
negotiated business and a curtailment 
of formal advertising. 

Wilson declared the Maish.ill order 
never was rescinded and the basic policy 
neva changed. He said it "recognized 
the problem of dispersion, but we think 
that it’s a little more important now. . . . 
’The Marshall directive was essentially a 
buildup of industrial capacity, and it 
didn’t have much in it on how you 
maintained that mobilization capacity 
when tire orders started to tun out.” 

The Secretary added that his new di- 
rective is in many respects an imple- 
mentation of instructions from the 
Office of Defense Mobilization. 

► 970 Essential Items- Wilson was as- 
sisted at his press conference on the 
mobilization base by Robert C. Lan- 
phier. Jr., Deputy Assistant Secretary 
tor Supply and Logistics. 

Lanphier was questioned about men- 
tion ol the preferential planning list in 
the new dir^ive. He said there is some 
misconception that it is a list of sup- 
pliers. 

He gave this definition of the list: 
", . . Items which are considered the 
most critical and essential to the mili- 
tary machine- It amounts to some 970 
items at the present time that take a 
long lead time and are hard to make and 
areaitical to the military establishment. 

“That list has been in existence fot 
some time and is actively maintained as 


weapons come or go or their importance 
changes,” he added. “It constitutes 
what amounts to about 70 or 75% of 
the dollar procurement of military weap- 
ons systems.” The items can be end 
items or components. 

'Ilic list, Lanphier said, is confiden- 
tial. 

► Planning Basis-Inquiry at the Penta- 
gon later, when procurement officials 
bclics’cd the freeze on information had 
b«m thawed by the Wilson press con- 
ference, revealed that the preferential 
planning list has been completed but 
still not distributed to the armed forees- 
Pnblication is imminent. 

Once the list is in the hands of mili- 
tary procurement officers, they will have 
a basis for integrating procurement with 
mobilization planning. A contractor 
who wants to be considered for orders of 
items on the list can do so only by 
starting at the bottom: He must get his 
company on the Defense Department’s 
list of planned wartime materiel sup- 
pliers. 

How can he do this? By going di- 
rectly to the branch of the armed forces 
that buys an item he can make. He 
then must sell the procurement officer 
on the ability of bis company to per- 
form and get his firm in a position 
where the military will consider his 
plant in mobilization planning. 

From this stage, a successful firm will 
get a "phantom order”— a spot on the 
tentative mobilization producHon sched- 
ule, This is a list of specific items and 
who will make them in case of war. It 
exists to cut down on the time lost 
getting into production on M-day, 

► Procurement Omelet— In emphasiz- 
ing tliat the new Wilson directive does 
not mark a change in policy, it was 
pointed out that smart procurement 
demands that the nhcels be kept turn- 
ing in the plants of the planned sup- 
pliers whenerer possible. It may be 
that some of these are not the lowest- 
cost producer. In fact, the most efficient 
producer in peacetime may not be able 
to handle a wartime order because of 

“It’s a lot like an omelet,” a pro- 
curement expert explained. "If I need a 
six-egg omelet today and may need a 
6.000-egg omelet next month, shall 1 
hire a short-order cook on the basis of 
today’s appetite or give the six-<^g otder 
to the Mayflower Hotel kitchen because 
the chef there can make a 6.000-egg 
omelet? 

"The Mayflower is inefficient on a 
six-egg omelet. The short-order cook 
can't break 6,000 eggs.” 


► 'Hot l.incs’— Wilson was just as em- 
phatic in his declaration that cases will 
nave to be handled on an individual 
basis, case by case, and that the funda- 
ment-dl policy is unchanged. 

The Secretary said military buyers al- 
ways have been free to accept bids 
or negotiate contracts with other than 
lowest-cost producers if conditions war- 
rant. He said there may be eases 
where an order will be divided among 
three producer? and actually be fot un- 
economical quantities to maintain ’’hot 
lines” instead of "cold lines." 

’’.And how much does it cost you?” 
AV'ilson said. “How much does it cost 
if vou put one of them in mothballs 
.md run the other two? What is the 
best thing for the country?” He said 
these decisions are vital to proper 
maintenance of the mobilization base. 

M'ilson made it clear that the Penta- 
gon «ill rernew all purchases made 
from other than the lowest-cost pro- 
ducers "about every 90 days” because 
“different situations will develop on 
different items.” 

► Biivcrs’ Problems— The Secretary indi- 
cated that some Pentagon sources were 
correct a week earlier when they specu- 
lated that the new directive was de- 
signed to case the problems of those 
military buyers who find it necessary to 
purchase from other than lowest-cost 
producers. Facing possible criticism for 
paying a higher price, they have been 
in ne^ of a more concrete directive on 
which they can base the decision in what 
Wilson called a "different situation.” 

Wilson said money for developing 
the mobilization base is included in his 
1956 budget that goes to Congress next 
month. 

“Just how much I can't tell vou,” he 
said, "because we have enough flexibility 
in procurement in most of the services.” 

It appeared last «eek that some of 
the confusion touched off bv the direc- 
tive will persist. Some nrocurement of- 
ficials in the Pentagon frankly said they 
felt the department had bungled the 
approach to indnstiv by making the 
directive public without immediate ex- 
planation. 

Washington to Get 
$2-MiIlion Air Center 

National Aeronautic .Assn, plans to 
build a S2-miIlion, eight-story aviation 
center in Washington. Tom Lanphier, 
NAA president, told Aviation Week 
the structure is scheduled for comple- 
tion in the fall of 1956. 

The top five floors of the center will 
be occupied by offices of NAA, aircraft 
Arms and aviation trade associations. 
Lower three floors will be desoted to 
clubrooms probably operated by the 
Washington Aviation Club, which will 
give up its present facilities. 
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// It Gets Orders Now for Airline Turboprops . . . 

Lockheed Can Deliver L-1449s in 1957 


Burbank, Calif.— First airline delivery 
of Lockheed Aircraft Corp.'s new 
L-1449 turboprop Super Constellation 
is expected to bi in January 1957, if 
orders are received. 

Prototype of the Super Connie pow- 
ered by four Pratt & Whitney FT2 
turboprop engines is programmed to 
fly in August 1956. It is understood 
Lockheed will turn out no prototype as 
such but the Brst three production air- 
craft off the assembly line will be used 
as test airplanes, much as Douglas Air- 
craft Co. did with its DC-7s. 

CAA certification is expected in 
March 1957. following first delivery 
with an X-license in January. 

► Pressure Tests— Lockheed also will 
build a static test aircraft as well as 
one for pressure tests to destruction 
similar to those carried out on the Brit- 
ish Comet. 

The Burbank firm probably will 
not run the pressurization tests in an 
underwater tank as the British did but 
will do its testing in the Mojave Desert 
near Palmdale, Calif., with a retaining 
wall built around the aircraft to protect 
apinst structural failure. 

"We do not expect any problems 
whatever of that type,” says a company 
spokesman, “but of course the aircraft 
svill be analyzed on the basis of the 
Comet studies.” 

The L-1449 is designed to operate 
at 30,000 ft. 

The Lockheed schedule is believed 
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to call for production of 44 to 50 of the 
1449s by the end of 1957. The com- 
pany will not halt production of the 
conventional 1049G Super Constella- 
tion and sales of that aircraft are con- 
tinuing. Separate tooling will be pro- 
duced for the 1449 and the two aircraft 
will be turned out simultaneously on 
separate final assembly lines. 

► DC-7C Competitor— Announcement 
of the new turboprop aircraft has 
not slowed Lockheed's jet transport 
studies, which are continuing. 


“This is not offered as a substitute 
for the jet transport," says Leonard 
Schwartz, Lockliccd's director of com- 
mercial sales. 

The new turboprop airliner is consid- 
ered Lockheed’s answer to the challenge 
laid down by both the Douglas DC-7C 
with its Wright (Turbo Compound en- 
gines, and the DC-7D. which may be 
powered by Rolls-Royce R.B. 109 turbo- 
prop powerplants. 

W’ith its long range and a cruising 
speed abme 420 inph., the new turbo- 
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TWA Dilemma: Turboprops or Jels? 


Iloivarc! Hughes, iiiajorih stocWioldcr 
of I'raiis Worid .Mrlincs, still is deliber- 
ating nlielbcr TW.V will order any of the 
^ckhecd 1449s, an anthnritative source 

cak'd that no decision i.s cs|>cctcd imme- 
diately. 

Hughes is inidcrstood to lie sviirricd 

^d trans-.VtIaiitie sciiice hr IVV.Vs 
competitors, if he bins the t«ihii|!io|i 



oritv on Lockheed's uc«- line if the 
I.-I449 goes into prodncHon, and he is 
inclined to doubt that Boeing can meet 
the deliverv dates it is announcing, But 

the 707 before nmklng any decision for 
new highspeed eqnipineiit for TWA. 

It «as indnstry opinion last neck tliat 


if the 1449 is not ordered bs rtt'.y, 
which would need about Sr siilps. the 
plane prubabK would not be built at all. 

said they doubt if any longraiigc turbn- 



cides uhich U. S. manufacturcr.s will re- 
ceive its impending military contracts for 



OTder that enables it to be the first Amcr- 

again if iTalo^ receives the additional 
mllitaiy uidcis. 

Any other com|ianv-svch as Lockheed 
or Dongbs-also nil! be in commercial 
business if either or both win the USAF 
orders for jet tankers anticipated in the 


prop transport is expected bv Lockheed 
to offer superior perfcmiiancc to both 
the 7C and 7D. 

"Using only normal wing fuel ca- 
pacity,” says the Burbank finn, "the 
Super Constelhrion turboprop can fly 
a distance greater than that of any 
contemporary turbojet or turboprop 
transport and corresponding to the ul- 
timate range of any expected longrangc 
transport— with a far greater payload.” 

With the turboprop engines provid- 
ing 60% more takeoff power. Lockheed 
says fuel costs per mile will be 15% 
lower than "the latest commercial air- 
liner now in service” or, in other words, 
the DC-7. 

► Airline Interest— .Announcement of 


the nesv Lockheed entry, together with 
the dispatch of sales teams on a world- 
wide campaign, has brought the airline 
competition between both American 
and British aircraft manufacturers to a 

A number of airlines, including some 
already committed to the DC-7C, are 
known to be taking a close look at the 
Lockheed proposal. 

On the basis of announced figures 
for the 1449, which Lockheed believes 
to be on the conservative side, the new 
turboprop airliner not only would top 
the announced perfomiance of the 
DC-7C but also offer a considerable 
speed edge over the DC-7D although 
the latter would be comparable in range 


and economics. That, of course, would 
depend upon the engine used on the 
■|)- 

Lockhecd anticipates that the 1449 
will has’e a louer seat-mile cost than 
the 7C. 

Tlic Douglas Seven Seas will bo avail- 
able to airlines a year earlier than tlie 
new Lockheed aircraft, however. Pan 
.American World Airrvays expects to 
put the 7C into sen'ice in the summer 
of 1956, with Trans World Airlines 
hoping to start operations with the 
1449 in the summer of 1957, if it goes 
ahead w ith an order. 

Pricc tag on the 1449 will be 52,650,- 
000, compared to .52,250,000 for the 
"C. 

► DC-7's Stretch— lOouglas, of course, 
has further "stretch" left in the DC-7 
scries as one answer to the Lockheed 
proposal, 

Now on the drawing boards at Santa 
Monica is a thin-wing version of the 
DC-7 designed for an unspecified tur- 
boproji engine that would cruise at 
425 mph. with 110 passengers, lingines 
for tills might be commercial versions 
of the Pratt dr Whitnev T52, Allison 
T56 or Bristol B.K. 25. ' 

The DC-7D with the R.B. 109 would 
cniise at about 585 to 390 mph. 

► Simple Tiirboprrjp— The new Lock- 
heed aircraft could take any of the tur- 
Improp engines mentioned above, once 
they lia\e been proved. The company 
selected the PT-2 because it is a simple 
and unsophisticated single-spool turbo- 
prop that has been under development 
for years. 

"This is the engine for ’57," says a 
Lockheed representative. The company 
also looked seriously at the T56, it is 
reported, but found it would not be 
available until a year later than the 
PT-2. There will be improvements 
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made in the turbine section and the 
gear ratio. A 12% improvement is 
forecast in its economic curves as a 
result. 

► PT-2 Highlights-Features of the 
6,000-eshp. turboprop engine are listed 

• Steel construction with the entire 
engine, except the reduction gear hous- 
ing, made of corrosion-resistant steel 

• Simplicity resulting from single-unit 
design with solid compressor-turbine 
assembly. 

■ Low operating temperatures that 
eliminate the need for complicated in- 
ternal cooling of turbine blades and 

• Reduction gear ratio that keeps the 
propeller tips in the subsonic range at 
all times. 

• Anti-icing provisions with hot com- 
pressor discharge air piped through hol- 
low inlet guide vanes and struts at the 

• High energy capacitor-type ignition 
system that makes inflight starts easier. 

• Scmi-annulat combii^on chamber 
divided into eight segments, each with 
a dual-oriSce fuel noazle. 

■ Engine safety brake that prevents 
feathered engine and propeller rotation. 

• More than double horsepower per 
pound of weight. 

Lockheed expects these engines, 
mounted on a new thin wing, to push 
its re-designed Super Constellation to a 
block speed 75 mph- faster than "anv 
current or forecast piston engine com- 
mercial transDOrt” (DC-7C) and ?0 
mph. faster than “any projected pro- 
peller-driven. longrange, commercial 
transport" (DC-TDl. 

The 1449 features a simplified four- 
tank fuel system with single-point un- 
derwing refueling. All fuel is carrirf 
within the wing and no tip tanks ate 
planned at the moment. 

For other features of the new airliner, 
see Aviation Week Dee. 6 {p. 17). 


Trippe Outlines Air 
Role in Cold War 

Vital role of U.S. aviation in win- 
ning underdeveloped countries as allies 
of the Free World was described by 
)uan T. Trippe, president of Pan Ameri- 
can World Airways, at Washington's 
Aero Club Wright dinner. 

"It is simple economics tliat a coun- 
try cannot develop unless it has a 
proper fransportation system," Trippe 
said. He added that many under-de- 
veloped countries cannot wait for rail- 
road and highway systems to be de- 
veloped. 

► Aviation Opportunity— “Geographi- 
cal or political conditions force them 
to skip these earlier stages.” he said, 
"and enter directly into the age of 
flight. 

"Expanding and improving the in- 
ternal transportation systems of pres- 
ent-day under-developed countries rep- 
resents a great opportunity’ for 
American aviation to be of service. Its 
capital and know-how in partnership 
with local investors, and supported by 
appropriate medium-term credits be- 
yond the usual capabilities of commer- 
cial banks, can measurably strengthen 
tire countries we wish to be out 
friends." 

► Wright Day— Other W'right celebra- 
tion activities included; 

• Collier Tropby was presented by 
President Eisenhower to James H. 
Kindelbergcr, board chairman of North 
American Aviation, Inc., and Edward 
H. Heinemann, chief engineer of the 
El Segundo Division of Dowlas Air- 
craft Co. (AviATtoN Week Dec. 13, 

p. 18). 

• Wright Brothers Memorial Award 
was presented to Dr. Theodore Von 
Karman by the National Aeronautic 
Assn. (Aviation Week Dec. 6. p. 7). 

• Bo Lundberg, director of Sweden’s 
Aeronautical Research Institute, de- 
livered the Wright Brothers Lecture 
on fatigue problems of aircraft. 

• Dr, John H. Furbay, director of Air 
World Education for Trans World Air- 
lines, was awarded the Brewer Trophy 
for aviation education activities 
tliroughouf the world. 

At a luncheon preceding the Wright 
dinner, the following were awarded the 
Compte de la Vaulx medal by the Fed- 
eration Aetonaufique Internationale for 
speed records; 

■ Brig. Cen. J. Stanlev Holtonor, 
USAF. for a 100-km- closed-course rec- 
ord of 690.1 mph. in a North Ameri- 
can F-86D. 

• Robert O. Rahn, Douglas test pilot, 
for a 100-km. closed-course record of 
728.1 mph. in an F4D. 

• Col. William F. Barnes, USAF, for 
a 3-km. straight-awav record of 713.745 
mph. in an F-86D,' 


• Lt. Cmdi. James B. Verdin, USN, 
for a 3-km. straight-away record of 
752.943 mph. in an F4D. 

• LI. Col. Frank K. Everest, Jr., USAF, 
for a 15-km. straight-away record of 
755.149 mph. in a North American 
YI’-IOOA. Col. Everest is the current 
holder of the absolute world speed 
record. 

The Bleriot medai was awarded to 
William D. Thompson, Jr., Cessna 
Aircraft Co. test pilot, for establish- 
ment of a world’s altitude record of 
37,063 ft. in a lightweight aircraft (one 
weighing less than 2,204 lb.). 

Altitude flight was made in a turbo- 
prop-powered Cessna XL-19B. The 
plane was powered by a Boeing 502-8 
engine. 

Hunsaker, Crawford 
Appointed to NACA 

Dr. Jerome C. Hunsaker of Massa- 
chusetts Institute of Technology, and 
Frederick C. Crawford, chairman of the 
board of Thompson Products, Inc., 
have been appointed to five^ear terms 
on the National Advisory Committee 
for Aeronautics. 

Hunsaker, a member of NACA since 
1938 and its chairman since 1941, was 
reappointed. Both appointments, by 
the President, date from Dec. 1 of this 

► Navy Plane Designer— A graduate of 
the Naval Academy, Dr. Hunsaker has 
been identified with aviation since 
1913, when he was detailed to Europe 
for a year’s study of aeronautical prog- 

Tlre following year Hunsaker set 
up MIT’s Department of Aeronautical 
Engineering. 

From 1916 to 1926, when he left 
the service, he directed the desim of 
every naval aircraft constructed. Most 
notable among these were the NC-type 
flying boats. From 1926 to 1933 he 
was assodated with Bell Telephone 
Laboratories and then Goodyear-Zep- 
pelin Co. 

In 1953 Hunsaker was named head 
of the Departments of Mechanical En- 
gineering and Aeronautical Engineer- 
ing at MIT, 

He is a director of numerous com- 

f inies. including the McGraw-Hill 
irblishing Co. 

► Air Foirndation Chief— An electrical 
engineer trained at Harvard University, 
Crawford has been with TTiompson 
Products since 1916. He is head of the 
Air Foundation, which sponsored the 
National Ait Races until 1949 and 
since has sponsored the National Air- 
craft Show. 

Crawford is active in the afhirs of 
the National Aeronautic Assn, and was 
responsible for TTrompson Products’ 
support of Ramo-Wooldridge. 


AVIATION WEEK. De 


er 27, 1954 


Bleed Air Requirement 



stead of one, optimum design for re- 
frigeration needs is not compromised 
for variable power outputs. 

► Works bath ways: Conversely, addi- 

ene"rgy'’'lo53«s'’Som; ‘uT loss^h^ough 
Heat Exchanger (only the refrigeration 



"Twin Ttu'hine Teamwork” 

-a New Principle 

in the ATM Field! 

Frijadrive' 



A SINGLE PACKAGE, COMBINING AIR CONDITIONING AND ACCESSORY DRIVE FUNCTIONS 



crane] 



Spotwelding .240 7Sst Aluminum Stringers 
to .081 7Sst Clad in Wing Settion on F-84-F 

These heavy section stringers are a Republic design impi'ovcment in wing 
structure of the battle proven F-84-F Thunderjet. This instance of improved 
design with resistance welding is not unusual - - Republic design engineers 
are specifying five times more resistance welding in wing assemblies 
and three times more in fuselage assemblies than ever before. 

The advantages of resistance welding in both airframe and jet engine fabrication 
are well known. Aircraft and Military specifications are most easily satisfied and 
maintained by Sciaky patented Three-Phase weldei-s. That's why approximately 
90'^ of all the resistance welding in airframe fabrication is done on Sciaky machines. 
Write for Bulletin 134ST for information on Sciaky Type ST aircraft welders. 

The Sciaky Type ST welder shown above is one of many at Republic 
proving in daily production Sciaky’s basic thinking of machine design 
to do more useful work at lowest operatins cost with mazimum reliabilitj;. 


targcst Monuf^cturcrs of Sledric 
Kcsislmc Welding Machines in the World 


4935 We 


Street, Chic 


38, 




Report on ACC Project: 

Civil-Military Navaid Progressing 


The longrange program to imptore 
the Common System of civil-military air 
traffic control and naviption is showing 
significant progress, reports Robert 
Murray, Commerce Undersecretary for 
Transportation and Air Coordinating 
Committee chairman. 

The study is being made by a special 
ACC group composed of government 
and industty representatives. Plans un- 
der consideration are: 

■ Pictorial pieseotation at air route con- 
trol centers of planes enroute on the air- 

• Combining air defense and civil radar 

• Increasing range and speed of long- 
range aeronautical communications. 

The ACC group also is evaluating 
the USAF-devcIoped “Volscan," an elec- 
tronic computer device that is coupled 
with radar and permits rapid hanging 
of approaches and landings. 


► Radar Control-Present system of 
plotting air traffic involves complicated 
communication and coordination be- 
tween controllers. Various aircraft posi- 
tions, altitudes and speeds arc written 
on strips of paper and passed from one 
controller to the next— slowing the 
process- 

TTrc ACC group is ss'orking with 
(lie Civil Aeronautics .Administration's 
Technical Development and Evaluation 
Center on a radar map-plotting display 
tliat enables controllers to sec aircraft as 
they progress along tlie iiigli-dcnsitv 

Huge plotting tables and horizontal 
long-distance radar show aimays sys- 
tems exactly as they exist in airspacc- 
This enables the controller to prevent 
collisions while directing increasing 
numbers of aircraft. 

► Direct Communication— The ACC 
group is making cvers’ effort. Murray 


says, to integrate available civil and mili- 
tary radar witli the special air defense 
network and other military radar to im- 
prove the volume and saS-ty of air traf- 
fic control. 

A successful integration "could save 
millions of doibrs in future appropri- 
ations for our expanding airways sys- 
tem.” lie adds. "It may also provide tbe 
longrange radar component of tlic com- 

Pros’ision for direct radio telephone 
communications between pilots and 
controllers is under way, ACC reports, 
► Volscan Difficulties-As an example 
of increasing civil-military ccxjperation 
in development of a common system, 
Murray cites the request by Air Force 
Underseetefary James H. Douglas to 
ha\’c ACC evaluate "Volscan.” The 
ACC group viewed Volscan in opera- 
tion recently and approaches at 50-sec. 
intervals were demonstrated. 

"The group’s preliminat)' investiga- 
tion revealed certain operating difficul- 
ties concerning the use of Volscan in 
the common sjatem,” Murray says. 
"Evaluation may rcr’cal tlic possibility 
of eliminating these, . . ." 
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Bell Chairman Sells 
10,000 Stock Shares 

Disposal of 10,000 shares of Bell Air- 
craft Cotp. common stock by board 
chainnan Lawrence D. Bell is reported 
bv the Securities & Exchange Commis- 
sion for the period of Oct. 11 to Nov. 
10. Chairman Bell’s common stock 
holdings now total 1,000 shares. 

Other aviation industry transactions: 




.r, bt^ lotAl holding. 


his total holding. 

.Maiica Airlines. Inc. Disposal nt 
common shores by Paul C. Taylor, director, 
leaving a holding of 6.700. 

Allegheny Airlines. Acqutaitlon or S,S 



PI.EE*rWI NGS 


PIONEERED STAINLESS STEEL FABRICATION 


In 1931 wc built and Hew Ihc first siainiess sleci wing. 
In 1936 we designed and built ihe firsi stainless steel 
commercial craft, the Fleeiwings Seabird. In 1939 we 
designed and produced the first militar> airplane of this 
material, the BT-12 basic trainer. Recent contracts for 
stainless steel fabrication include shrouds and tailpipes for 
the Martin B-S7 and Republic F-84F, and prototype jet 

extensive experience in slamless steel fabrication is yours 
for ihe asking. May we help you? 



I^AiSER |\/|etal. Products, inc. 


Safety Record 


Afl-tinic safety and traffic recurd.s for 
U. S. airlines in 1954 are predicted by 
Civil .Aeronautics Board. CAB esti- 
mates for the year indicate a record low 
passenger fatality rate and a record 


passenger-miles flown. 

The safety forecast Is based on rcc- 
ords to date and an estimate to the end 
of the vear. It shows a passenger fatality 
rate of O.OS per 100 million passenger- 
miles for U. S. scheduled foreign, terri- 
tonal and domestic air caniers— a record 

Large U. S. irregular air carrieis have 
operated without a single passenger nr 
crew fatality up to the present time. 
According to Board estimates, the non- 
skeds will carry about 650,000 pavseii- 
gers approximately 1.3 billinn passcngci- 


CAB expects scheduled domestic, 
foreign and territorial airlines to cariv 
35 million passengers and flv 21 billinn 
passenger-miles. These estimates are 
based on actual figures for nine months 
of operation. 
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An experfeiicecl source for 

AIR DAT^COMPUTERS . . 




World’s Largest Producer of 
Aviation Instruments and Accessories 


We honestly believe we can offer you the finest 
Air Data Computers that muiiev cun buv. 

For one tiling, we’ve been in the business 
of making; precision pressure-operated instru- 
ments for thirty-five years . . . and wu’ve been 
making airborne electro-mechanical comput- 
ing devices for more than leu years. That’s a 
whale of a lot of experience. 

And here, for example, are two big problem.? 
we’ve licked. E-P Air Data Computers are liow 
capable of: 

1. Cktrrecting fur probe position error as 
a function of.Vlach number. 

2. Operation up to an altitude of 150,000 
feet, 

Behind all this is an unmatched team of 
designers, engineers and fabricators who . . . 
by training and by exjierience . . . are special- 
ists in line precision instruments, They are 
the secret of our latest .Air Data Cumjiuter 
that weighs as little as 12 lbs., occupies only 
J50 cubic inches (including power supply and 
amplifiers) . . . and is capable of delivering all 
the functions demanded by modern, high- 
performance aircraft. 

Why not pul all this experience to work 




AIRBORNE’S 
FAVORITE OF THE 
BUSH LEAGUE 


Airborne’s R-652 rotary actuator supplies the 
finger-tip taxiing control bush pilots need to 
fly the Otter in and out of makeshift strips in 
Canada’s rugged north. On landing and take- 
off, the pilot energizes the actuator, which 
locks the tailwheel in phase with the rudder. 
The R-652, mounted on the tailwheel spindle, 
has proved as sturdy and reliable in service 
as the Otter itself. 


LINEATOR* • ROTOBAC® • TRIM TROL® • ROTORETTE® • AN6LGEAR 








AERONAUTICAL ENGINEERING 


Time is the most iinportaDl commodity in engi- 
neering; the techniques of saving it are varied and 
ingenious, because time equals money, manhours, 
materials— and progress. 

One area where the importance of time tus been 
demonstrated is in testing. Adequate testing of any 
engineering subject produces quantities of raw data 
which must be read, processed, reduced to useful form, 
analyzed and tabulated before being of anv real value, 
Here is one significant approach to time-saving in 
windtunnel tests: automatic data reduction. W'ith 
these new schemes of electronic reading, reduction 
and tabulation of thousands of data points, time 
between tests and results is reduced to a matter of 


minutes rather than weeks it formerly took. 

The Convair system described here is from 
material furnished by R. J. Volluz. chief of their 
supersonic windtunnel. and M. G, VVade, assistant 
research group leader, 

More information on other successful systems 
can be found in two AGARD Memoranda: "Methods 
Used by NACA for Data Reduction,” by Ira H. 
Abbott of the National Advisory Committee for 
Aeronautics (AGARD AG3/M2) and "A Scheme of 
Automatic Data Reduction for Windtiinnels,” bv 
K. V. Diptose, of the Mathematical Services Depart- 
ment, Royal Aircraft Establishment. Famborough, 
England (AGARD AG9/M5). 


Data Digesters Speed Windtunnel Tests 

Out major raidblock in windtunnel 
testiiig-tlic time delay between the 
test and the availability of corrected 
data— is eliminated by automatic data 
reduction equipment. Such a system, 
installed at the Ordnance Aerophysics 
Laboratory, operated by Convair Div. of 
General Dynamics Corp-, Daingerfitld. 

Tex., has been in constant use since 
1951. 

An example of time saved; A recent 
supersonic ramjet diffuser test recorded 
about 55,000 pressure data points- 
Ibcsc were immediately recorded on 
IBM cards and were ready for com- 
putation with almost no time lag. Un- 
der the old procedure of photographic 
iiig, reading, punching and veri- 
it would have taken nearly 115 
ufs tn process the data to the 
point where computation could pro- 

The system at OAL was first tried in 
1950, It is based on the conversion of 
strain gage voltages to digital informa- 
tion which is utilized to supply informa- 
tion through an IBM card program cal- 
culator for computation. 

► Use of the Tunnel— The major effort 
at the OAL windtunnel is development 
testing of supersonic guided missiles for 
the Navy Bureau of Ordnance Bumble- 
bee project- The facility is owned by 
Naval Ordnance, and it is operated by 
Convair for them. Additional work in 
the tunnel is done for contractors to 
the United States Air Force and the 
Navy Bureau of Aeronautics. 

Mach numbers between 1.25 and 
2.50 are available for tesh'ng models 

CHART SHOWS FLOW of information io 
Convair's system for the automatic redac- 
tion of windtunnel test data. 
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CUTAWAY MOPSU shows typical fiveK.omponcnt stiaiii-gagc internal balance imtallalioi 



of missiles and airplanes. Instmmenta- 
finu. developed at OAL. records nuilti- 
component force data simultaneously, 
mu! automatically reduces the data to 
aerodynamic parametets, 

Ciuivair measures aerodynamic forces 

each composing a full bridge circuit. 
'I'licsc gages indicate the strain duo to 
bending moment in the eanfilc'ver beam 
represented by the model. Knowing 
the moment at two points on the 
bcum. file normal force can be found 
from the slope of the moment curve. 
.\cciirucy is increased by placing the for. 
ward set of gages as close as possible 
tn the reference point about which 
moments are summed; for most models, 
this is the center of gravity. 

The figure above shows a tvpieal 
stiwin-gage internal balance installation, 
cut avv'dv to show the relative position 
of the gages. The strain gages are 
scp;iratcd bv a short length of cruciform 
cross section where suitably mounted 
strain gages can be used to measure the 
rolling moment inside tlic model. The 
practice at OAL is to measure drag 
witiv an external, rcmote-roll-iiidcxing 
Kiliince which supports the internal 
balance. These balances arc also in- 
strumented to measure rolling moment 
when it is inconvenient to utilize the 
criieiform section. Output voltages 
from the strain gage bridges are fed into 
tlic main control panel. 


► Information Flow— The block diagram 
on page 26 shows the flow of infemna- 
tion from tiie model until it comes out 
as aeradynamic data. Six identical in- 
dicators are used, each with four chan- 
nels; thus it is possible to measure six 
components simultaneously in each of 
four groups for a total of 24 com- 
ponents. 

The indicator reads the voltage out- 
put from the bridge, and produces a 
loltagc of equal magnitude and op- 
posite 5^. 'rtiis voltage is balanced by 
means of a servo-driven step-switch, 
slide-wire combination. The resulting 
mechanical motion operates dials for a 
visual numerical indication of the signal 
and also sets up electrical circuits in 
the transcriber section. Secondary in- 
formation is fed iiitf) the transcriber 
by the use of an IBM manual keyboard; 
the input includes m:>dc-| roll attitude, 
windtunnel stiignation pressure and 
the run number. Model angle of attack 
is uutomatie-.illy fed in. 

Tlic digitalized information passes 
through the transcriber to the punch 
where the raw data are recorded on 
standard IBM cards. .After the c-ards 
have been punched, tlic same data arc 
li.sted. 

Just before punching, the raw data 
arc routed to the card-i)r()=nimnicd eal- 
culator section where it is reduced to 
.aerodynamic data in coefficient form. 
In the programming unit, the computer 


calculates the difference between the 
strain gage reading obtained under load 
and the reading mider zero load- These 
data arc now stored until called for in 
subsequent computations. All comput- 
ing is done by the 605 unit except for 
minor additions or subtractions. 

Final answers arrive in the 417 unit, 
and ate then [Xisscd to the punch for 
recording on cards and also tabulated 
on the 417 unit. 

Computed coefficients arc generally 
obtained vvitliiii 20 to 25 seconds after 
the system is energized. They may bo 
presented in one or two systems of 
axes together with angles of attack and 
sideslip corrected for deflection of the 
model support under load. A wide 
variety of aerodynamic parameters may 
be computed on the spot, and ate avail- 
able immediately to aid or to verify 
decisions of the test program. 

► Accutacy-A digital computer theo- 
retically introduces no inherent maflic- 
maticai errors, and therefore the result- 
ing values ate as accurate as the 
information supplied. Thus the ac- 
curacy of the whole system depends on 
the accuracy with which the strain-gage 
voltage output can be read. 

For most tests at OAL, normal force 
can be measured to ± 0.2 lb., and 
pitching moment can be determined to 
± 0.6 in. lb. These figures correspond 
to approximately ± -3Sf and ± 0.5% 
of the maximum loads generally en- 
countered. 

► Other Systems- OAL has used both 
d^ital and analog data-rcduction de- 
vices. and they fee! that from their ex- 
perience. the analog system is best for 
the continuous tracing of non-linear 
windtiinnc! data. 

stantaneoiis and continuous trace of 
wing bending moment as a function of 
the roll attitude of a model at a con- 
stant angle of attack. Convair says that 
the simplest form of analog corriputor, 
combined with a modified plotter, will 
continuously record that kind of in- 
formation .IS tlic model is rolled- A 
tvpieal example of a continuous panel- 
bending-inomcnt record is shown above, 
left, for the right wing of a cruci- 
form vving-bodv combination with the 
wing horizontal when roll angle equals 
0 deg. 

Engineers believe that further devel- 
opment of continumis comnuting-rc- 
cotding equipment w ill provide valuable 
tools for exploratory windtunnel tests, 
and the means to define regions of non- 
linear acrodvnamic characteristics. 

► Pressure Testing— High.speed data re- 
duction of pressures measured -it vari- 
rnis points on a windtunnel model have 
long been a problem of major propor- 
tion. Normallv, pressures are photo- 
graplied directlv bv a c.imera aimed at 
a .specially designed and lighted manom- 
eter board. This saves achia! wind- 
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Aircraft Circuit Breakers 


Protect the "electrical 
Nerves" in LOCKHEED'S 
Super Constellations 


MPAU ft CONTIOL$ COirOIATION 
SHNCEK THtIMOSTAT OiVISION 





tunnel time, because data can be taken 
as fast as the manometer stabilizes. 

But it still takes an excessive number 
of inanliours to read the photographs, 
transcribe tlic pressures in the cards, 
vetih' the rcadiiigs and then reduce the 
data. Operator fatigue, caused by long 
hours of reading photographs, enters 
into these computational techniques. 

► Recording Manometer— Engineers at 
OAf. bas e dcs eloped the Adrman (auto- 
matic digital recording manometer). 
Using a photoelectric cell. Adrman 

form so that the IBM equipment can 
be used to reduce pressure data immedi- 
ately to the requited aerodynamic 
parameters. Each tube on the manom- 
eter board is scanned by a photoelectric 
cell and the pressure reading from a 
counting mechanism is stored when the 
light b«m of the cell passes the 
meniscus of the tube. A counter reads 
the nearest tenth of an inch. 

Tire automatic board at OAL is a 
20-tubc evaluation model, but is fre- 
quently used during regular testing op- 

Pressurcs are immediately punched 
in IBM cards and tabulated in the 
same manner as the strain gage data 
from force tests. The pressure data are 
also handled by the computer in the 
Mime manner. 

► Diffuser Testing— Consair says the 
most notable use of this automatic re- 
cording manometer is in testing super- 
sonic diffusers for ramjets, where the 
data include the as'cragc total pressure 
recovery, air flow, and internal and ex- 
ternal drag characteristics. 

A large number of pressures are in- 
volved in data reduction, and coinputa- 
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.EiOUD... 

primary source of 
actuating cylinders 
on the West Coast 


When a manufacturer gains the reputation of being 
primary source for any product, it is usually indicative 
that they have the “know how" and facilities to 
duce at competitive prices. 

The ability to produce the smallest to the largest, the 
simplest to the most complex cylinders has made Loud 
top source for high quality — low priced units. 

In addition to making the ordinary actuating cylinder. 
Loud produces units containing integral mechanical 
locking devices, snubbing cylinders, power control 
booster cylinders, as well as a patented mechanically 
locking cylinder adaptable to many applications where 
the load is required to be firmly held without pressure 
and yet easily unlatched and moved hydraulically or 
pneumatically. 








••pnooueme TOOAr .TOMOftnows aircraft rsquiRements- 


H. W. LOUD MACHINE WORKS, INC. 

969 EAST SECOND STREET, DEPT. 10 POMONA, CALIFORNIA 
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For quick field check on SIMMONDS Pacilr 
Systems — or any capacitance type gages - ihes 
portable kits. 


calibration and measures the insu 
units and cabling. Battery powered. 


ition resistance 
:P/N 387002). 


Measures dielectric 
00 to 3.90. Includes 
rmenis arc obtained 
ir use in field or on 


cell for fuel samples. Direct 
lout calculations. Battery pov 
. (P/N 387005). 


Announcing. . . new 

PORTABLE TEST UNITS 

for all 2- and 3-wire capacitance 
fuel gaging systems 


UlklauZUiMUMilMUilUifl Designed specifically for test- 
ing aircraft fuel gage systems (capacitance type), this rugged 
unit is a universal test instrument that measures tank unit or 
introduces capacitance for $ 


Provides a series of three wire capacitance standards for check- 
ing ctilibration accuracy of three-wire capacitance bridges and 
other thrcc-wirc capacitance test equipment. Capacitors certi- 
fied by U- S. Bureau of Standards. (P/N 387009). 


MONOS Tetl Unrii lor copocl'onca Fool G: 

Simmonds 


AEROCESSORIES, INC. 


I 


tiiim me so cuiiiplcx that iliffu'Ct tests 
arc gciierdll; tun by taking data at pre- 
determined points over a wide range. 
This frequently rc.sults in increased Icsl- 
iiig time and taking redundant dat.i in 
order to Israckct tlie critical ranges of 
the various parameters. 

Tlic use of the automatic teeording 
manometer means that the necessary 
compulation.'i for each point can be 
eomplctcd in abont 30 sec, and the test 
engineer can quickly locate a pro|X'r 
range to investigate. 

This pilot model automatic tiMinnn. 
etcr was built originally to evaluate the 
problems associated with such equip- 
ment and to cs’aluafe the acciir.iei ob- 
tainable. 

Calibration tests conducted rccaitly 
showed that 99.2% of the pressures 
recorded were within S 0.1 in. inci- 
curt- of the correct pressure, which is 
the design accuracy of the counting 

final working model descloixti at 
OAL will have 60 tubes reading to tliu 
ncarcst half tenth of an inch and this 
will service 85% of the pressure testing 
requirements at the naingerficld estab- 
lishment. 

Computer Results 
SlioHii in 'Window* 

A new device can visually display 
the results of digital computer calcula- 
tions on cathode ray tubes, eliminating 
the previous bottleneck of printing out 

Developed b\ International Business 
Machines Corp., the device can picture 
computer results in tlic form of graphs, 
geometric figures, engineerinf symbols, 
or words and numbers. It is called the 
Type 7-10 CR T Output Recorder, and 
is designed for use with IBM’s Tvjic 
701 and 70-1 computers. 

If the computer is working out an 
airplane’s flight path, this answer can 
be displayed graphically on the 7-lfl’s 
21-in. CR’f. If the problem is to 
determine the shape of a cam. tliis too 
can be displayed visually, llic same 
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The 1000th B-47 comes off the line 


In March, 1950, ihe first production 
B-47 tolled out of the Boeing plant in 
Wichita, Kansas, On October 14 of 
this year, the lOOOlh Boeing-built B 47 
came off those same assembly lines. 

The Boeing B-47. also being pro- 
duced by Douglas and Lockheed, is 
the Strategic Air Command's front- 
line, high-altitude medium bomber, 
and is capable of carrying a nuclear 
weajson 10 miles a minute. Already 
SAC’s Second Air Force has been 


completely equipped with B-47s, 
making it America’s first all-jet strik- 
ing force. Additional SAC units arc 
in the process of making the same 
transition to jets. 

Boeing’s Wichita Division lias, from 
the first, carried out continuing pro- 
grams to lower production costs and 
to maintain on-schedule deliveries. 
Tlic advanced B-47 is now- being 
produced with fewer man-hours per 
pound tlian were required for the 


much less complex B-29 during World 
War 11. As a consequence, the cost 
of the B-47 has been reduced well be- 
low the best original estimates, and 
resultant savings hai’c been passed on 

Today, besides building B-47s, the 
Boeing Wichita Division is tooling 
up as a second manufacturing source 
of the B-52 eight-jet hcavv bomber, 
which is now in production at the 
Boeing Seattle plant. 








infomiutioii is also dis[}l<iyc(l nii a small 
7-in, CRT which can he photographed 
by a }5-mni. camera. 

The new recorder can display com- 
puted data points at the rate of 8,000/ 
second, providing output speeds com- 
patible witlr the computation speeds of 
tlic701 and 70-). 

Accuracy of the visual display is 
mtliiii 3% on the larger tube, and is 
within 0.1% on the small scope, ac- 
cording to IBM. 

By using suitable programming tech- 
nirjues, the CRT displays and the oper- 
ation of the camera can be controlled 
automatically from the computet itself, 
IBM says. 


Franklin Tests New 
Supercharged Engine 

Tests arc being made in a tied-down 
Sikotsk)’ 11-18 (S-52) helicopter of a 
new !‘'ranklin supercharged engine said 
to deliver 500 bhp. from sea level to 
3,000 ft. altitude. 

Kiigine and turbosupcrcharger have 
successfully completed official military 
qualification tests, .Aircooled Motors. 
Inc., Syracuse, N. Y., reports. The 
powerplaut is also adaptable to liori- 
zontal installation with minor oil sys- 
tem changes. 

Ihc new engine, designated 0-12>- 


"TOO LATE” is a horrible 
term in war. 

Fletcher’s on-time, ahead-of-time 
record, in fulfilling of contracts 
when due, is unsurpassed. 



Dependable delivery 

Makes Fletcher the leading 
producer of external wing 
tanks in the U. S. A. 


FLETCHER DELIVERS ON TIME 


FM.ETCHEU 


aviation vorporation 



1 1. is a development of another Vtank- 
lin cn|iiic revealed recently, the 0425-2 
(Aviation Wsek Aug. 23, p. 24). 

'Ihc turbosupcrcharger, designed and 
developed by Aircooled Motors, will 
supply 40-in. of mercury absolute pres- 
sure at the carburetor inlet up to 

16.000 ft., although the engine at pres- 
ent rating only utilizes this boost to 

10.000 ft- This turbo in its present 
form can be adapted to engines up to 
about 400 bp., and with modification, 
can be fitted to 200-hp.-class cngincs- 

It features a radial discharge, baek- 
ward sloping impeller and a single- 
stage axial-flow turbine wheel having 
cast Stellite blades. Blades are shrouded, 
twisted and hollow. They arc welded 
to the cliromc-nickel-moly stainless steel 
turbine hub bv an automatic shielded- 
arc process, llie turbo operates at 
38,600 tpm. with maximum allowable 
gas inlet temperature of 1,62SF- 

A regulator, developed by Eclipse- 
Pioneer Division of Bendix Aviation 
Corp.. is designed to limit tire super- 
charger’s maximum speed and to main- 
tain. at any altitude the manifold pres- 
sure selected by the pilot. It operates 
Indraulically on engine oil pressure 
and actuates throttle and exhaust gas 
waste gate. 


Aviation Safety 
Studies Available 

A series of non-technical reprints 
on research and development in aircraft 
design and operation has been made 
available by Riglit Safety Foundation. 

To obtain copies of the reprints, write 
to 1‘Sl''. Single copy prices are given. 
Priccs for quantity orders are available 
on request. Address; Flight Safetv 
I'ouiidation, Inc.. 471 Park Avc„ New 
York 22. N. Y, 


• Protes 


c Design it 


rard and Real 


g Seats in Transport A 

De'Havtn,'’crash°In'fury Research. S.\E 
poet. 6 pp. Jan. 19S3. Price ISt. 

• Teehnicar Trends in Air Transport, Ex- 
cerpts from I-AS Wright Brothers lecture, 
.' ”■■■■ V Litticwood, Amer. 




e 50f. 


r Research Projects in 
Field of Aviation Safetv-- Second ai 
supplement. Listings of 1,100 ptojec 


V Center. 109 pp. Jan. 1933. 
Price $1.00 (See #33). 

• Research and Development to Promote 
Safetj' in .Aviation, Review of aircraft de- 
sign and operation, and suggestions for 
additional research. Dr. T. P. Wright, 
S-Aii Reprint. 28 pp. Sept. 1950. Rite 


•.Aviation Pro; 
Match Hand in 
tndes of mana 
r. Uderer, SA 
1951. Price 2 


Safetv’ Should 
a safety matters. 
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How a stamping 
does the job of 
an Illusion ! 



Vniveml 


METAL PRODUCTS, INC. 
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dettgner* A monirfactwror* 


IndustT)'. Review of activities in colleges^ 
iadustries. and airlines connected :^th a\ia* 
tion safely. W. L. Lcviis, Western Rep. 
Guggenheim .^via. Safely Center. 22 pp. 
.\priT 19vi. Price 25tf. 

• Comparative Significance of Transport 
Safety Statistics. Presentation of new sta- 
tistical measure, “life-years lost" as basis 
for accident rates. Rudolph Modley, l.\S 
.\nniial Meeting paper. 7 pp. Jan, 1951. 
Price Isp. 

a Recent Developments in the Field of 
Landing Speed Reduction and Hoveling 
Aircraft. .Methods of achieving slow-speed 
controlled Bight and vertical landings. 
David H. Kaplan. 8 pp. May 1951. 
Price 2ie. 

• I'he Challenge of ,\ir Safety to Human 
Engineering. Where the doctor and psy- 
chmogist can assist the designer and oper- 
ator to achieve greater safety. Lynn S. 
Beals, Jr., Special Devices Center. 6 pp. 
May 1951. Price 25d. 

e ^fety Consideratinns in Aeronautical En- 
gineering Education. Develop ethical atti- 
tudes, enipharize human factors in engineer- 
ing education. J. Ledeter, Anier. Soc. for 
En^. Education lecture. 15 pp. June 

• Infusion of Safetv into .Aeronautical Engi- 
□eeiing Cmticula. .Adding .safety concepts to 
courses without increasing load. Five piin- 

a les of designing for safety. ]. Lederer. 

ird [nteniational Conference, I.AS-R.AcS, 
20 pp. Sept. 1951. Price 25«. 

• Acddent Snivival— Airplane and Passen- 
ger Car. Principles of packaging the pas- 
senger, Hugh Dc Haven, Crash Injury 
Research. S.AE paper. 7 pp. Jan. 1952. 
Price 25e. 

a Iluman Vaiiablcs in Design and Opera- 
tion. Application of human engineering 

E rinciples to cab design in trucks and 
uses. R, .\. McFarland, ilarsaid School 
(if Public Health, S.AK paper. 14 pp. 
lanuary 1932. Price 50«. 


• Safety in Design. Examples of accidents 
caused bv desigii faults. Sidney Berman. 
US.AF, Directorate of Flight Safety Re- 
search. IAS Annual Meeting paper. 26 
pp. Jan. 1952- ' Price >0<. 

a Functional Cockpit Design. Recent 
physiological data for improvea cockpit de- 
sign. Bany G. King. Civil .Aeronautics 
.Adm., IAS .Annual Meeting paper. 51 pp. 
Jan. 1952. Price 50e. 

• Ihe Airline Pilots Look at Safety. Ait- 
craft design and operation from a new- view- 
point. including charts on accident rates 
bv aircraft model and miles flown. \\'. W. 
Moss, Airline Pilots -Assn. IAS Annual 
Meeting paper. 53 pp. Jan. 1952. Price 
50#. 

a Notes on Airport Safety. Factors in air- 
port design and operation to improve safety. 
J. Ledeter, .Airport Operators Council. ^ 
pp. March 1953. Price 60e. 
a Design for Maintenance. ,A British esti- 
mate of maintenance complexity. R. E. 
Bishop, Chief Designer, de Havilbnd .Air- 
craft Go. 3 pp. Match 1952. Price 25#. 
a Design of Bassengei Seats foi .Aircraft. 
Discussion of factora in seat design, includ- 
ing strength, attachments, belts and rear- 
ward facing seats. Hugh De Haven, Crash 
Injury Research. 12 pp. June 1952. Price 
25e. 

a Cockpit Design and Safety, Instruments 
and controls can be improved to reduce 
tension for pilot and crew. W, I. Stieglibt, 
Republic -Aviation Corp. IAS Summer Meet- 
ing paper. 30 pp. July 1952. Price 50». 
a Crash Injury Study of the NEA-Convair 
.Accident. Basic accident injury findings 
and relationship to scats, belts, and struc- 
ture. Crash Injury Research, 36 pp. 
.Aug. 1952. Price >0#. 
a the Human Factor in .Aircraft Accidents. 
Physical and psychological betors contrib- 
uting to causes of accidents. J. .A, Nciv- 
ton, IC.AO. Reprint from IC.AO Monthly 
Bulletin. 4 pp. September 1932. Price 25#. 



USAF Test's Bomb Ejection Pylon 


502 South Iris Avenee 
Inglewood, ColitornTo 


1734 MenkHlllilile 


tJitSeulh tllHIi 


Pastusbin .Aviation Corp.’s forcible ejection 
pylon for fuel tanks (Aviation Week, Nov. 
15. p. 68) has been found ctguaily useful for 
ejecting bombs from their racks and insuring 
that they do not contact the airframe. Tests 
of the device with rarious types of bombs 


liavc been made at USAF .Armament Center, 
Eglin AFB, Fla. litre an inert t.OOQ.Ib. 
lownlrag bomb is fitted to a Pastushin pylon 
beneath an F.86 Sabre’s wing. Ejector 
charge separates the load at transonic or su- 
personic speeds regardless of plane attitude. 
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Facts about 
HELI-COIL inserts 
in the 

aircraft industry 


ir/wr //ic) are 

lUli-Coil* screw thread inserts are pre- 
dsion-focmed coils of stainless steel or 
pho.sphor bronze wire. Wound imo 
tapp^ holes, ihev form permanent non- 
tomssive, strip-pronf threads of avion- 
ishing strength. 

How they ciil weigbl 

Threads tapped in aluminum or magne- 
sium when protected by Heli'Coll inserts 
are much stronger, therefore you can use 
smaller, fewer, shorter cap screws for re- 
quired strength. Fewer or shorter cap 
screws mean savings in fostening-weight. 
through lighter bosses, ihinner flanges, 
am] ihinner wall sections. 


ITVtu/ they are jor 

AS ORIGINAL COMPONENTS: llcli- 
Coil inserts are used In provide stronger, 
lighter fastenings, cttrrosion-prnof, wear- 
pruof. threads in all assemblies. Thus you 
find Heti-Coit inserts throughout aircraft 
cngine.s. airframes, and accessories, from 
the heart of jet engines to skin inspection 

’’^oli PRODUCTION SALVAGE: 

When conventional lapped holes arc dam- 
aged in production restore them on the 
line with Htli-Coil inserts. Get bcller- 
ihan-origiual strength with no increase in 
screw size and nu telltale signs of rc- 

FOR SPEEDY REPAIRS: When 

lapped threads are fouled up by wear, 
stripping, or corrosion in service, renew 
them in minutes on location in shop or 
held with Heti-Coil inserts, 
o welding — no plugging — n 


How they work 

Holes are drilled and tapped as you do 
for ordinary ^thread.s-^/fte« Ho/wCoi/ in- 


No other method is so timple, 
elective aud praeticjl. 

Iteli-Cod inserts improv-e the end p 


AJI sites Md types 

Available for National Coarse, National 
I'ine and Unified threads, pipe threads and 
spark plug threads. Titty are made in all 
standard sizes and ieng^s for assemblies 
requiring Class 3, 3B, 2 or 2B fils. 

Best time to pul Heli-CoH inserts benefits 
It) your use is right at the designing 
bsvard, as many leading manufacturers are 
doing. But to convince you of their many 
advonia^s ask for a working demonstra- 
tion right on your production line. Write 
today! Complete information and engi- 
netting data is available in the Heli-Coil 
c.iralog. Use coupon! 


Approves# for All Military 
and Industrial Uses 



HSlf-COIl CORPOHATIOM 

432A SHELTER ROCK LANE, DANBURY, CONN. 


STREAMLINE 

with 

mm' 

Screw Thread Inserts 


DESIGN is the important factor in the aviation 
industry today - Designing with lighter materials, 
freer lines — but for more stress because of higher 
speeds and heavier toads. 
That’swhereHeli-CeilScrewThreod Inserts come in. 
Heli-Coil Inserts permit the use of lighter materials in 
airframes, engines, instruments and component parts 
because Hsii-Coil Inserts eliminate stripping, galling, 
corrosion, wear or cross-threading. 

Hefi-Ceti Inserts allow greater freedom of design because 
they are strong, permitting the use of fewer and smaller 
fastenings. And, because they eliminate the need for solid 
bushings, you can use smaller bosses and flanges. 
Everywhere in the industry you will find Htli-Ceil Screw 
Thread Inserts designed into airframes, engines and compo- 
nent parts. We’li be glad to send you full information on how 
using Hafi-CofJ Inserts in your product. 
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SUPERIOR PERFORMANCE 

PLUS Advantages 

i-— ■ — of Standardization 


that’s 

w/hq 

EASTERN 

O 

AIR LINES 

USES 

Dickers. 


HYDRAULIC EQUIPMENT 


Eastern Air Lines (in common with most of the world's airlines) 
derives multiple advantages from the use of Vickers Hydraulics. 
First, it has the best aircraft hydraulic equipment available. 
Second, it obtains the many benefits of standardization, Third, 
It has the undivided responsibility of o single source. 

Vickers Hydroulic Equipment has proved by hundreds of 
thousonds of hours in the air its claims of longer life, greater 
dependability, better performance and lower maintenance. 

The interchongeability resulting from stondordizotion means 
a smaller and more flexible inventory of spore parts. It minimizes 
the number of test ond inspection fixtures. It makes for quicker 
and easier training of maintenance personnel through the need 
for familiarization wiHi fewer products. 

implete line of 


CONSTELLATION T049C 
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THRUST & DRAG 


Carols tor on Age of Peril 

"God rest ye merry, gentlemen, let 
nothing voci dismay. 

Remember that the H-bomb is 
deb'v’rable today. 

Tliete's just one major problem; Who 
is carrying it which way? 

Oh, ridings of comfort and joy, etc.. 


“Oh, little town of Bethlehem, how 
still wc sec thee lie! 

Above thy troubled, restless sleep the 
noisy fleets drone by. 

The star (hat led tlic shepherds is a 
navigator's guide; 

Tire wise men are in liiding, but there 
is no place to hide." 


"Hark the herald angels sing 
Bigger bombers are the thing. 

Peace on earth they guarantee 
By H-capability, 

/oyful, all ye nations rise; 

Give us bases for our prize. 

.So that we may better be 
Poised to strike back massively. 

Hark, the Air Farce angels sing. 
Bigger bomber.s are the thing."— DDA 



vJetl^rls 



-from a famous 
precision manufacturer 


At Ex-Cell-O you'll find a rore combination of engineering 
skill, trained workers, ond huge departments of op-to-the- 
minute precision machinery. There's a special Engineering 
Staff to plan the economical way to produce your part or 
assemblies including machining, heat treating, and unit 
assembly. Rigid inspection methods safeguard Ex-Cell-O's 
reputation for precision work. 


Send your print, part, or sketch to Ex-Cell-O in Detroit. 


^•E^CELL-0 


(gm) CORPORATION 



MANUFACTURERS OF FRECISION MACHINE TOOLS • CUTTING TOOLS 
« RAILROAD RINS AND BUSHINGS • DRILL JIG BUSHINGS • AIRCRAFT 
AND MISCELLANEOUS PRODUCTION FARTS • DAIRY EOUIPMENI 


PRODUCTION BRIEFING 





G-E silicones fif in yoof future 

GENERAL® ELECTRIC 


Which class of 

G-E SILICONE RUBBER 
IS BEST FOR YOU? 

General Electric silicone rubber is classified 
according to dominant property to make it easy 
for you to select and specify the right silicone 
rubber for the parts you need. You can be sure 
of more exact perjormance when you choose 
among the many classes of G-E silicone rubber. 






Smooth “High Road” t£ 



B moothest and most efficient off- 
shore crew transportation today is 
the modem helicopter, an aircraft proved 
in this tough assignment and backed by 
many millions of hours of operation 
throughout the world. 

Around the clock, dependable Sikorsky 
helicopters now provide new speed, safety, 
seasick-free comfort and high availability 
in the transportation of operating per- 
sonnel between the mainland and offshore 
stations. 

The pictures on these pages tell the 
story. They illustrate the smooth “high 
road” to offshore drilling barges in the 
Gulf off Texas and Louisiana. 


HRICOFTiR, lo&ded with 
men, takes off from the he 
Isle office parking lot. 



Offshore Drilling Barges 



Petroleum Helicoptei's, Inc. of New 
Orleans, demonstrates how offshore trans- 
portation can be speeded . . . how problems 
can be eliminated or greatly simplified 
. . . how costs can be reduced. Already as 
many as 110 men per day fly to work 
offshore for a major oil company. Intangi- 
ble values include higher morale, greater 
safety and availability of an emergency 
vehicle without peer. 

For in/omalion on how your company can 
increase the efficiency of its operations offi- 
shore. or anywhere, witJi transport helicop- 
ters, write on your company letterhead or 
call today to General Maytager, Sikorsky 
Aircraft, Bridgeport, Connecticut. 


Sikorsky 

Aircraft 


BRIDGEPORT, CONNECTICUT 
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AVIONICS 


Airframe firms' employment of avionics engineers 
will nearly double in next five years as .. . 



Battle Over Avionics Dollar Sharpens 


By Philip K)ass 

The cstablislied avionics iiidushy, al- 
ready running into increased competi- 
tion {coni within its own expanded 
ranks, faces the prospect of even more 
competition from some aircraft manu- 
facturers, rarticularly on the W'est 
Coast. Only the seriousness of this 
challenge remains open to conjecture. 

Within tlie past few months, large 
ai’ionics systems manufacturers have 
often found themseli'es in direct com- 
petition with airaaft firms. In one 
instance. North American Aviation beat 
out the field to get a contract to pro- 
duce the fire control svsteni for a new 
McDonnell all-weatlicr attack fighter 
(Aviation Week Nov. 1. 1954, p. 9). 

Surprisingly, Radio Corporation' of 
America, itself a major avionics |»u- 
ducer, is a subcontractor to N.^.\ on a 
portion of the system. 

In the field of missiles, where air- 
frame companies arc already doing a 
much higher percentage of the avionic 
work themselves, there is much greater 
cause for concern, according to the 
spokesman for one large avionics firm. 
► Up and Going Higher— It is not hard 
to find the basis for the new competi- 
tion. Aircraft manufacturers now em- 
ploy more than 6.200 avionics cugi- 
nects. a figure expected to top 11,000 
in five years, according to an exclusive 
Aviation Week survey reported here 
last week. More than one-third of 
these engineers are engaged in in-house 
avionic research and development, the 
survey indicates. 

'Ihc trend toward gii iiig iiircraft man- 


ufacturers more responsibility for avi- 
onic systems design, procurement, and 
integration, which had been rolled back 
by revisions to the US.M'"s original 
\Vcapons System Management Plan 
(.WiAiios Week Dec. 7, 1955, p- 12) 
may gain new slc.im from recent Naiy 

Douglas Aircraft, which had been 
gii'cn weapons system responsibility for 
the .\4D, reportedly has been given 
similar responsibilities for a non air 
frame. Another \'av' '•iippliei, Me- 
Doiindi Aircraft, rc[iortcdh is anxious 


to build its new .liiplanc under a similar 
.maiigcmcnt. 

► Triple 'ITireat— I hc challenge to tlie 
established avionics iiulustiy comes on 
three fronts: 



• New competitive devices coming out 
of in-house R&D activities. 

Systems engineering traditionally has 
been the responsibility of the larger 
a\ionics manufacturer, a responsibility 
which many of them believe they must 
hold to assure proper system perform- 


Typifying competitive threat posed by airiramt 



CONVAIR . . . 
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ancc. Systems engineering icsponsibil- 
ity is not in itself a significant source 
of income to such a mamifacturer. 
However, it enables him to specify sys- 
tem componcnls which are carefully de- 
signed for compatibility, and usually of 
his own manufacture. Fabrication of 
tlieso components and subsystems is 
the major source of his income. 

► Two Big “Its”— If aircraft manufac- 
turers take O'er more and more of the 
.M'stems engineering for such things as 
I'litopilots. guidance, and fire control, 
.III avionic systems mamifacturer may- 
stand less chance of getting the con- 
tract for all portions of the system. 
'Iliis i.s the case if the airframe manu- 
facturer seeking a (ire control system, 
for exam|)lc, decides to put out indi- 
vidual specs for tlic radar, the com- 
puter. and the autopilot. 

If. ill -iddition, aircraft companies 
set up to manufacture avionic subsys- 
tems tlicinsch-cs. as some have alrcadv 
done on at least a pilot-line basis, tlic 
threat is compounded for the large 
ai-ionics manufacturer and becomes a 
matter of concern for small ones as 
well. 

,\viATir>N Week’s siirvcv shows that 
more tlian 2.000 airframe indiistrv avi- 
onics engineers arc dcs-otiiig their ef- 
forts to in-liousc R&-D. It is logical to 
expect tliis sizable effort to produce 
new techniques, devices, and siibsys- 
tenis which will compete to displace 
fomiMrablc products now designed and 
produced bv cstablislied aiionics firms. 

► ,\ Few Examples— Here arc a few air- 
frame industry avionic developments, 
some of them now in limited produc- 
tion, which are alrcadi- providing such 
com petition: 

• Automatic nai-ieafion computer, com- 
plctclv self-contained, dei-clopcd hv 


Whose Avionics? 

til make w'liat some observers believe 

terns research and development. ,\ ^ 
are aircidv in snialbscale prodnetion on 
ceibiin avionics systems and devices, 
|i.vrticularlv in the guided missile field. 
Their already sizable staffs of avionics 

in Hie next five'^ts. 

In this second of three articles, .\via- 
tioii Week's avionics editor, I’hilip 
Klass, reports the details of some of 

and the considerations that prompted 
them, lie also reports the possibilities 

maimf-acturers'Tn this fieid. 


Ryan Aeronautical as an outgrowth of 
an earlier missile program. 

• .Airborne search radar, developed by 
Convair lor a prime avionic contractor, 
is now in pilot piodiiction. 

• I'irc control system, including radar, 
cuiiipiitci, and turret, designed and 
fabricated by Glenn I.. Martin. 

• Automatic landing system for carrier- 
based aircraft, and helicopter antopiliit. 
developed hi Bell .Aircraft Co. 

• VIIF communications set and inter- 
eoiii vet. developed by Nortli Ameti- 
c-an's Diiwiiey group. 

• Chaiaetroii cathode ray tube, devel- 
oped by Convair. and now being pro- 
duced for air defense applications 
i.Aviation Week Nov. 15, p. 77). 

There also have been recent an- 
iioimccmenfs of developments in the 
electronic iiistnimcntation and data re- 


duction fields by Boeing, Chance 
A'ought, NAA, and others- There would 
undoubtedly be many mote disclosures 
of new avionic developments if it were 
not for securitv, since most of the air- 
frame mdusfty ’'s avionics R&D goes into 
missile programs 14556 for missiles ver- 
sus only 20% for aircraft). 

► How It Started— It is doubtful if any 
of the aircraft uiimiif.icturers, excepting 
possibly Hughes, originally moved into 
the avionics field with the idea of prod- 
uct diversifit-ation. Most of them got 
into the field after the war as a result 
of missile contracts, which involved 
considerable avionics work for iiaviga- 

Tlic missile field was so new that 
there were few if any .suitable subsys- 
tems or major components available 
from avionics mjiiufacturers as off-the- 
shelf items. Tliis. coupled with the 
need for verv dose integration of mis- 
sile airframe, povvcrplant, and avionics, 
prompted many airframe companies 
with missile contracts to start building 
up their avionics staffs. In some in- 
stances. staffs originally organized only 
to do sv.stcm integration work later 
hriinclictl out into in-house devclop- 

Shortlv afterward, the oumhers and 
uimplexitv of avionic equipments used 
in piloted aircraft began to pyramid, 
and vvitli it tlic need for integrating all 
such equipments and airframe into an 
effective weapons svstem. This added 
impetus to the trend which the missile 
progr.imsli.id started, 

► Today’s Pliilosophy— The Glenn L. 
Martin Co. probably speaks for a sizable 
portion of the airframe industry vvlicn it 
.sums up its operating philosophy this 

"Martin . , . firmlv believes that the 


companies to established avionics manufacturers are these scenes at .. . 
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How Much ^ in a Millstone? 

In the highly Iceliiiicnl air*norl<l of today, the 
lark of farililioH or ‘UuoIn of (hr tradr'* . . . wind 
(uiinrlK. phy.tiiral nnci resrarrii lahoralurirs. cicc* 
Ironir deviros. . . . a ittifislonr ^ an iiimcrossary 
drag on your onginocriiig rareor. 

Onr pliysiral Ir.sl lahoralory is jii.sl one pari of 
a S20 million fartlilios program drsigiird lo oliniinatc 
snrh millsfonex and lo proiidr onginrrr.s with a 
rliaiirr lo apply Ihrir abililirs (o llioir hrsi ailvanlagc. 

Enginrrr.s .suffering from Ihr drng of ronlinr as> 
signnionis and lark of proper facililirs are welromcd 
lo disriiss willi ns (he opporliinilies for profe.ssional 
grow III and nilvaiiceniciil available ai Mrlloniiell. 

Ciirrcnlly needed are: nerodi/nnniieisl.v. (heriiio* 
dylinniicislK. rfesigiiers, stresx engineers. di/ii«niiris(s, 
flight test engineers, missile eleefronie engineers, 
indiisfriol illii.siraior.v and «r(is(s. For further in* 
formation, write: 

TECII.MCAL I*LACKMK.\T SIPERVISOR 
P. O. Ro.v 51(i. St. I.oiiis 3. .Mo. 



best u\ci.all airborne system will re- 
sult wlieii the electronics equipment is 
designed by electronic engineering 
specialists working side by side with 
other engineers in the airaaft techni- 
cal fields. The creation of the electron- 
ics department (at Martin) further em- 
phasizes the recognition of electronics 
as one of the basic sciences contribut- 
ing to the design of airborne products." 

► Industry Concern— It is little wonder 
that groans were heard from some seg- 
ments of the avionics industry last year 
wlicn the USAF first announced its 
Weapons System Management Plan, 
which some feared would aid the air- 
frame manufacturers’ avionics ambi- 

Since then, there have been revisions 
(AF Reg. 70-9). plus icassiiriiig shitc- 
inents from USAh' officials, such as that 
of Brig. Gen. I'loyd B. Wood of the 
Air Research &• Development Com- 

Spcakiiig in New York last spring, 
Wood said it is “one of the basic tenets 
of Air Forte policy . . . lo avoid build- 
ing up, at public expense, a capacity on 
the part of the weapons system con- 
tractors to cempete unfairly with other 
established industrv" (Aviation Week 
Mar. 29, p, -42). 

However, this says nothing about air- 
frame manufacturers building up avi- 
onic capability at their own expense to 
compete on even terms, or to handle 
systems engineeiing problems on mis- 
sile programs. The latter can frequently 
serve to launch an airframe manufac- 
turer in the avionics business, as it has 
at Ryan, Convair, North American, and 
probably elsewhere. 

► How Avionics Grew at Ryan— Ryan 
Aeronautical, whose present avionic 
backlog runs to $5 million, is an excel- 
lent example of how the development 
of a new or improved technique for a 
missile program enables a company to 
get its foot in the avionics door. Rj^n’s 
backlog includes programs for: 

• Antomalic navigation computer. 

■ Missile guidance. 

• Helicopter hovering control for anti- 
submarine warfare use. 

Ryan got its start in the avionics 
field about four years ago as a result of 
guidance techniques Jweloped previ- 
ously for its now defunct Firebird (air- 
to-air) missile. Because of security limi- 
tations. Owen Olds, chief of Ryan’s 
avionics group, says onlv that this was 
“an old technique made piactical by 
new know-hnw.” iThis is believed to 
refer to impro'Cinents in Doppler-tvpe 

By applying these techniques to a 
navigation computer for piloted air- 
craft, Ryan has come up with a com- 
pletely self-contained device which re- 
portedh give.s a pilot a continuous 
indication of his latitude and longitude 
and enables him to fiv lo anv pre-set 
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FLIGHT TEST FILMS OF NEW 
DUAL PISTON EJECTOR 

Plane: North American F86F 
Place; Edwards Air Base 
Date; June 10, 1953 


NOTE; 

Hi-Speed camera reveals clean separation 
accomplished by uniform acceleration, 
high velocity with low peak force. 
Operational at transonic or supersonic speeds. 


BOHANAN 

first in force ejection 

SINGLE PISTON 
DUAL PISTON 

first to design, develop and manufacture 
cartridge-type ejectors for "force ejeefion" of external 
pylon stores for production USAF aircraft 




NORTHROP FB9 

1st production USAF aircraft using 
Bohanan cartridge-type force ejectors 
for jettisoning external fuel tanks. 



lioJmMcm 


NORTH AMERICAN F100 

Equipped with either 14" or 30" dual piston 

ejector racks suitable for bombs or tanks. 


BOHANAN MANUFACTURING CO. 
2125 STONER AVENUE 
LOS ANGELES 25. CALIFORNIA 
BRADSHAW 2-5421 


TOMORROW'S AIRCRAFT: Ofte ^tep chi&i/ 



Air Arm Systems 
"package engineered" 
for installation 



Quicker installation and easier maintenance . . ■ important 
plus-features for airborne electronics equipment are a reality at Air 
Arm. The basic Air Ann approach to all electronic problems, combined 
with inherent ingenuity and capability, has led to concepts such as 
pallet packaging, encapsulated and functional circuitry, built-in test 
points ... to mention just a few. 

Applying these concepts to all Air Ann systems 

gives outstanding features . . . 

• 100^ accessibility • compatibility with aerodynamic design 

• weight and space reduction • self-contained shock isolation 

• simplified airframe design and construction 

Magamps, potted units and other proven developments for weight 
and size reduction are a basic part of the new packaging concepts. 
Electronic circuits are physically combined and integrated into compact 
subassemblies — each of which has a single major function. Thus, 
over-all packages are made up of functional units of complete systems. 

This “package-engineering" results from intense Air Arm develop- 
ment and close Air Arm association with the special problems of air- 
frame design and operational requirements. Such achievements in 
electronic-mechanical design are typical of Air Ann’s efforts to bring 
simplicity and increased reliability into airborne systems, thus bringing 
tomorrow’s aircraft — One Step Closer, Westinghouse Electric Corpora- 
tion, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pennsylvania, 



Magamps typify (he "package-engi- 

iron and copper, they are a rugged 
ever such packaging is used, maime- 
and systems are far more dependable. 


The most advanced state-of-the-art is 
always brought to bear in Westinghouse 

airborne systems. For example, human 
engineering studies help icchnicions per- 
form tasks quickly, simply and surely — 
thus building the greatest amount of 
dependability into the system. 


Jet Propulsion ■ Airborne Electronics • Aircraft Electrical 
Systems and Motors * Wind Tunnels to Plastics 


you CAN BE SURE.. .IF ITS 

Westinghouse 





Northwest Orient Airlines depends on Champion Spark Plugs 
to maintain schedules on the Great Circle Route to Manila 



The luxury ships of Northwest Orient 
Airlines fly the time-saving Great 
Circle Route to the Orient — providing 
through service between New York 
and Manila. 

Operating halfway around the globe, 
Northwest’s Boeing Stratocruisers and 
DC-6B tourist aircraft encounter the 
widest range of weather conditions, 


economical and reliable for its entire 
fleet. 

Airline purchases are made only after 
the most rigid, scientific testing. Every 
major American airline and most for- 
eign carriers fly Champion Spark Plugs. 
That’s a good fact to remember next 
time you’re in the market. 

CHAMPION SPARK PLUG COMPAN! TOLEDO 1 .OHIO 



with temperatures sometimes varying 
as much as 160 degrees F. 

AVIATION’S FAVORITE ^ 


To meet these conditions successfully 
and provide dependable service. North- 
west — millions of miles ago — selected 

CHAMPION 


Champion Spark Plugs as the most 

•— ^ARK PIU65 J 
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destination with good accuracy. ('ITie 
device possibly is a dead reckoning com- 
puter «'hich obtains drift infonnation 
automatically from a Doppler radar.) 

An early model of the auto-navigator 
underwent service tests by the Navy 
several years ago. Ryan is currently de- 
signing a miniaturized, more versatile 
model which will be completed next 
rear. Olds expects it to displace equip- 
ment made by an avionics manufac- 
turer. ,\ir Force is also interested and 
has obtained a unit for evaluation. 

► I’roin Navigation to Hoveiing-Ryan’s 
helicopter hovering control, which Olds 
says "involves other very important 
functions besides hovering,” is another 
outgrowth of the Firebird guidance 
techniques. Tlic company originally 
.started this development with its own 
funds, hilt is now working under Navy 

One experimental equipment has 
been given pteliminarv tests, with more 
to follow. 

► ,\rionics Grows at Convair— Of tlie 
iOO engineers uhich Convair is seeking 
in its current engineering staff expan- 
sion program, half are for avionics work, 
according to C. F. McOibe, assistant 
chief engineer in charge of electronics 
at San Diego, McCabe sums up the 
reason for Convair's large avionic ex- 
jxinsion tliis way: if an airframe manu- 
facturer wants to continue to be a prime 
contractor in future weapons systems, 
it must get into avionic RdrD. 

The company is particularly anxious 
to expand its avionic capability in ana- 
log and digital computers, for applica- 
tion to fire control .systems and auto- 
matic machine tools, McCabe savs. 
Lack of sucli capabilitv presented the 
comiMny from bidding on a super-sys- 



Automatic Lugger 

Terminal lugs are installed three times as 
fast as previously at Glenn L. Martin since 



installs 18 lugs per minute on the teniiinal 
board. In old, mannal method, involving 
separate drilling and iostallaKon, rate was 
about six lugs per minute. 


tciii job for which it is now building 
only the radar. 

At San Diego, the company cur- 
rently has three important avionic pro- 
grams. all Convair-created, accordittg to 
McCabe; 

• Missile tracking and guidance, 

• Airaaft homing. 

Most of this work is for USAF', some 
of it as a subcontractor to another firm. 
One program is for N’asy Bu.\er, 

► Buy vs. Build-.\s the arionics indus- 
try secs some aircraft companies going 
into small-scale avionic production, and 
more of them making inroads into sys- 
tems engineering, it wonders whether 
the airframe people will eventually at- 
tempt to build most or all of the equip- 
ment tlicmscl'cs- .Asked about this 
|) 0 ssibility. airframe company rcprescirta- 
tises answer in terms which surest that 
they themselves arc unsure about what 
the future holds. 

For instance, at Ryan tlic guiding 
philosopliy is to use the best source for 
tlic particnlar job. For its auto-naviga- 
tor, Ryan farms out some of the me- 
chanical analog computet elements, but 
fabricates most of tlie "pure electron- 
ics" itself. Ryan does considerable 
work in waicguides, duplexers. anten- 
nas, and radomes. including fabrication. 
Olds says. To bridge the gap between 
R&D and production, Rian has hired 
engineers with manufacturing know- 
hosv from General Electric and other 
tstablislicd avionics firm.s. 

Convair-San Diego, in addition to 
fabricating "pure electronics,” now also 
is building radar antennas, precision 
electro-mechanical devices wliich were 
prciiously purchased from an avionics 
maimfactnrcr. The reason, according to 
McCabe, is tliat Convair was dissatis- 
fied with the quality and delivery of 
production antmnas supplied by this 
outside vendor. 

McCabe speculites tliat the antenna 
supplier was favoring old-line avionics 
manufacturers by giving them a higher 
priority ou its design talent. If so, this 
indicates one of the hurdles which an 
aircraft manufacturer may encounter in 
trying to break into the avionics busi- 
ness. It may also indicate one of the 
reasons airaaft companies ate going 
into the avionics business themselves. 

► Pliilosopliies Elsewhere— At Northrop, 
which has an important USAF missile 
program, a spokesman says the com- 
pany intends "to manufacture avionic 
equipment in our own shops, subcon- 
tracting certain components as our ex- 
perience leads us to others who can 
build to our specifications." The side- 
slip stability augmentor used on the 
F-89D offers an example. Northrop de- 
signed the system, then farmed out the 
manufacture of much of the hardware 
to Minneapolis-Honeywell. 

Martin reportedly builds practically 


MINIATURE 
VISCOUS DAMPER 



• SMALL SIZE 

• LIGHT WEIGHT 

• MINIMUM FRICTION 

• WIDE ADJUSTMENT 

• HIGH PERFORMANCE 

• UNIVERSAL MOUNTING 

For Performance Data 
Write 

DIVISION 

HAINES GAUGE CO., INC. 

■RIDQEPORT • PENNSYLVANIA 

NORRISTOWN S-2Saa 


ENGINEERING 

OPPORTUNITIES 

IN LONG RANGE 
GUIOED MISSILE PROGRAM 

MISSILE STRUCTURES 
ENCINEERS 

Challenging problems in:— 
Aereelnstieity & Flutter 
Vibration 

Structures Anolysis 
Weights 


Openings at both junior and senior 



Missile & Control Equipment Dept. A 

fnginoering Pmsomol 

NORTH AMERICAN AVIATION, INC. 

12214 Lokovood Blvd. 

Downer, Caliiornio 
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WHO WANT 
TO GROW 


You can grow wilh SJrotoj— now 
developing new air-conditioning 
systems, pneumatic power tur- 
bines, controls and other pneu- 
matic accessories for aircraft and 
industry. Positions arc now being 
filled for— 

RESEARCH IMGIWEERS 

For investigations and studies in 
pneumatic refrigeration and very 
high speed power turbines. 

PROJECT EMCIMEERS 

Several - Intermediate and Junior. 

DESIGN EMGINEERS 

' Seniors and juniors. 


IFrite (o R. T. fiortfclt, outfining 
your qualificalions for these inter- 
esting and challenging positions. 
Your correspondence will be kept 
in complete confidence, of course. 



Excellent housing 
available in ores, 


Convenient to New York 
City. Wonderful recreational 
facilities. Fine beaches - 
Fishing, Boating, Golfing. 


SYJMrOS 


*AY SHOIIE. 1. 1.. N. y. 



fiigh speed oireroff. 


all of the avionics equipment used in 
the B-61 Matador missile, including 
gtoiind-bused guidance, a representative 
told Aviation Wekk. The company 
has designed and built a complete fire 
control system, presumably for bomber 
defense. 

.At Bell Aircraft, approximately 60- 
70% of the avionics equipment used in 
the B-63 Rascal missile is being fabri- 
cated witliin the company, a representa- 
tive says. He also reports that Bell is 
looking around for avionics work which 
it might take on for a prime contractor. 

► Major Threat on West Coast-Avi- 
onic competition from the airframe in- 
dustry is largely centered on the West 
Coast, in such firms as Convair, North 
American. Northrop and Boeing. Mar- 
tin and Bell are the principal Eastern 
strongholds. In contrast, companies 
such as Grumm.in, Republic, and Mc- 
Donnell appear to be mote content to 
stick with their traditional responsibili- 
ties, employing their smaller avionics 
staffs primarily for integrating avionics 
with their airframes. 

This was confirmed to Aviation 
M'eek by the Endings of a prominent 
autopilot manufacturer who recently 
surveyed the airaaft industry to deter- 
mine which companies were planning 
to design their own automatic flight 
control systems rather than purchase 
them from autopilot manufacturers. 

There are a few straws in tire wind 
to suggest that some avionics-minded 
airframe manufacturers entertain ideas 
of moving outside the military electron- 
ics field- Convair, for instance, has its 
eye on automatic machine tools. A 
North American spokesman says it is 
"exploring possibilities outside tiie gov- 
ernment-contracted, railifacy field,” as 
an outlet for its avionics know-how. 

► Countervailing Factors— There ate 
several important factors which appear 
likely to act as a restraining force on 
the movement of the airframe industry 
into the avionics manufacturing field. 

Tliese factors, and steps whiai some 
established avionics manufactuien; are 
faking or talking about to counteract 
the present trend, will be discussed in 
the final article of this series. 

^ FILTER CENTER 

► Nch’ VOR Equipment Bought-Cen- 
tial Airlines and Trans-Texas Airways 
have recently purchased Collins 51R-3 
VOR receivers for fieetwide installa- 
tions. Central Airlines also purchased 
new Collins 17M-1 VHP transmitters 
and 51X-1 J60-ehannelVHF receivers. 

► Lear VGI for FJH— McDonnell Air- 
craft has ordered for the F3H more than 
a million dollars worth of new Lear ver- 


tical gyro indicators which employ a 
Irackgioimd sphere painted so as to 
clearly differentiate between earth and 
sky (pitch down or pitch up attitude). 
New typo MM-1 VGI uses a remote 
gyro and is asailable in either a 3- or 
3-in. diameter case, 

►Available Electronic Patents- .\ new 
publication. Electrical and Electronic 
Apparatus, PB 1 1 1468, lists abstracts of 
1,913 government-owned patents in the 
electrical-electronic field, most of which 
are available for license on a royalty-free 
basis. Publication, priced at S4.00, mav 
be obtained from Office of Teclinical 
Services. U. S. Dept, of Commerce, 
Room 6227, Washington 25. D.C. 

► Litton Beats 40— Douglas Aircraft lias 
contracted ivrth Litton Industries to de- 
velop an airborne digital computer em- 
ploying new techniques developed bs- 
Litton's Floyd Steele, which reportedly 
cut size, weight, and cost bv a factor of 
10 or more (Aviation Week Oct. 18. 
p- 62). Litton reportedly won out over 
40 companies that had submitted bids 
on the job. 

► First SPARs Deliveied-ljb for Elec- 
tronics has delivered first two produc- 
tion models of its super precision ap- 
proach radars (SPARs) to USAF's Air 
Proving Ground, Eglin AFB, and Rome 
Air Development Center. First proto- 
tvpe was demonstrated this spring 
(Aviation Week May 3. p- 34). 

► Constant-Level Read-Hcad-Moduk- 

tor playback head for tape tecordets 
which provides constant-level output re- 
gardless of tape velocity can be made 
from commercial magnetic recording 
heads by a simple modification devel- 
oped by Armour Research Foundation. 
Constant-level output feature makes de- 
vice useful for time-scale changing and 
prevents spurious signals during accel- 
erations and intermittent stops of the 
tape. — PK 

Avionics Bulletins 


New technical bulletins and catalogs: 
of interest to persons in the avionics 
field include the following: 
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• To fake full advantage of the cost-cutting, 
product- improving properties of alloy steels, you’ve 
got to be sure that you get the grade best suited to 
your particular requirements. The best way to be 
sure U to come to U. S. Str«l Supply. 

Our qualified technical staff can show you exactly 
how you can realize the greatest production sav- 
ings through the use of the right alloy steel. And 
the complete stocks at each of our warehouses, 
located from coast to coast, assure you of getting 
the right alloy for the job. 

You're certain of what you get from U. S. Steel 


Supply, too. For with each alloy, we furnish a 
personalized data card. This card charts the guar- 
anteed minimum hardenability of that particular 
alloy and gives other sp^ific rJata on its inherent 
characleiistics along with a practical guide for 
heat faeating that alloy. 

Call US any time for any type of alloy steel : USS 
Carilloy alloy steels— hot rolled rounds, cold fin- 
ished rounds, squares, hexagons. "FC” (Free- 
cutting) rounds: USS Carilloy Aircraft Quality 
hot rolled rounds and flats and cold finished 
rounds, squares, Itexagons and flats. 


U. S. STEEL SUPPLY 
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Latest Air Force bomber has new G-E 
engineered power-generating electric system 


NEW GENERAL ELECTRIC ENGINEERED SYSTEM MEETS DOUGLAS B-66 
OPERATIONAL OEMANOS FOR HIGHER AMBIENT TEMPERATURES 


A new a-c electric power-generating system has been de- 
veloped by General Electric, and is now operating on the 
Air Force’s newest light bomber, the Douglas B-66. The 
system consists of three major components: high-efficiency 
alternators, static voltage regulators, and generator control 
and protective panels. 

DESIGNED FOR HIGH PERFORMANCE AIRCRAFT 
With a generator that can operate at high ram-air tempera- 
tures of high speed flight, the new G-E system is designed 
for long life and reduced maintenance time. Its static voltage 
regulator has no moving components to wear out. and under 
laboratory testing it has withstood 5000 hours of operation 
without maintenance. 

Regulation is preset, and requires no pilot adjustment of 
voltage or load division. The control panel supplies the 
automatic control of start-up. shut down, and maximum 


protection against ground fault, over and under excitation, 
and open phase. 

SPEEDS TAKE-OFF, SPARES PHOT 

The new equipment begins operating as soon as the pilot 
starts the engine. The system contains only two toggle 
switches, which may remain "on” at all times, even when a 
fault develops. This eliminates a series of pilot functions and 
sharply reduces the time required to become airborne. Under 
normal conditions, fault clearing and resetting are fully 
automatic. 

SINGLE SOURCE FOR COMPLETE SYSTEMS 
General Electric offers a single source for complete a-c or 
d-c power generating systems and constant speed drives for 
most aircraft. For more information, contact your nearest 
G-E aviation specialist, or write Section 210-92, General 
Electric Company, Schenectady 5. N. Y. 


Tigress /s Our Most Impotian-t T^duef 
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Torture tests prove huilt-in safety 
of Solar "Mars” gas turbme engines 


THREE "UNIS OF DEFENSE" aSSUrc absolutC 
safety of every Solar “Mars” gas turbine 
engine. First, the governor holds the 
engine at rated speed (36,400 rpm in the 
unit pictured above). Second, oversi>eed 
and overtemperature shutdowns take 
over if the normal control system should 
fail. Third, physical limitations in the 
engine ifsel/ prevent ruinous overspeeds. 



This built-in safety was demon- 
strated in a special Solar torture test of 
the Mars. The engine was run up with 
no load and with all speed and tempera- 
ture controls disconnected. At 50,050 
rpm, speed leveled oS because of design 
characteristics of the compressor and 
fuel system, and no damage to the power 
plant resulted. 

In addition to its built-in safety, the 
Solar Mars engine has demonstrated 
ni gg ed reliability and service life in air- 
borne auxiliary ix)wcr units. The>' have 

S ed over 18,000 trouble-free hours 
only normal maintenance on the 
Douglas C-li4C Glohemaster. Both air- 
borne and ground power units embody- 
ing the 60 hp Mars gas turbine are 
available. Write us, and we'll gladly tcU 
you more about them. 
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All-Around Units Speed Plane Servicing 


By George L. Christian 

Stamford, Conn.— A new multi-pur- 
pose, self-propelled ground-support serv- 
icing unit foe aircraft has been com- 
pleted by Consolidated Diesel Electric 
Corp. Although no orders have as yet 
been received for tlie new equipment, 
the company is confident some will de- 
velop shortly, since the servicer is felt 
to meet an important need. 

The utility vehicle, produced by Con- 
solidated’s Aircraft Equipment Divi- 
sion, is known as the Model 3000. It 
is designed for one-man operation and 
provides six services. Tentative cost is 
S35.000, less than the combined cost 
of the equipment it replaces. 


tract from the Air Force in excess of 
$20 million fora simibr unit— the MA-1. 
The company has been supplying air- 
craft ground-support equipment to 
USAF and Navy for many years. 

► Ends Clutter— When these all-in-one 
units are used, service cart clutter 
around an airplane is reduced to a 
minimum because the unit itself pro- 
vides six different services. 

It can easily go to an airplane, being 
self-propelled. It is powerful enough to 
tow the airplane if necessary. Main- 
tenance and manpower requirements 
are cut sharply because it wraps up 
various services in one package. 

The Model 3000 is complrtely com- 
pany-financed, representing a sizable in- 
vestment. While it was developed 
specifically for military aircraft, such as 
the Douglas tvi'in-jet B-66. Norman 
Schafler. Consolidated's president, told 
Aviation Week that he soon expects 
to initiate development of similar 
equipment for commercial airline use. 

► Six Services— The one-man-operated 
Model 5000 pros’idcs these services: 

• A.C. electrical power— 60 kva. of 
115/200 v., three-phase. 400-cycle 
power at a power factor of -75, very 
closely regulated, plus provisions for 
20-kva., single-phase, 115-v. power. The 
a.c. power is used to check out such 
items as an airplane’s instruments, 
computer and fire control systems. 

• D.C. electrical power— 28.5 v„ 500 
amp. continuous, overload rating of 
1.200 amp. Direct ciinenf may be 
used to test the aircraft’s various d.c. 
services such as communications sys- 
tems and lighting circuits and can be 
used to start engines equipped with 
electric motor starters. 

• Pneumatic power, high ptessure— 
3.500 psi. at 13.5 cubic ft./min. Power 
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SEND COUPON FOR 

STANPAT 

STANPAT • Whiteston« 57, N. Y., U.S.A. 

Pl«a<e send me complere details on 
STANPAT, »lth samples and quota- 


DRAFTING 

Don’i letter title blocks, specificatioo 
boxes, symbols, siandatd components 
and sul] assemblies, standard cross 
sections . . . io fact, anything that re- 
appears on your drafting board over 
and over again. Use STANPAT . . . 
printed on sheets of matte surfaced 
acetate, backed with a heat resistant 
adhesive, ready to use in an instant 
No special equipment required, just 
stick ’em down, and there they are. 


SAVE TIME 
AND MONEY 


supply includes a 1,500-cii. in. receiver. 

I ligh'picssiirc ail is used to fill nii alr- 
ciatt's air icccivcrs, service struts and 

• Pneumatic power, low pressure— 50 
psia. at 110 lb. /min. at 375F. Low- 
pressure air is used to start aircraft 
equipped witli pneumatic engine start- 
ers and drive tiie unit's air-cycle cooling 
equipment. A compact AiReseatch gas 
turbine supplies the low-pressure ait. 
It reaches inaxitnum output in H-18 

• Refrigeration-An air-cycle refrigera- 
tion machine provides 94 Ib./min. of 
;iir at 401', 3 psi., on a lOOF day. Low- 
est temperature capacity is — 12F. A 
modulating valve keeps air at anv de- 
sired temperature within tlic operating 
limits of tlie machine. Refrigerated air 
cools a plane’s cockpit and electronic 
compartments wliile ship is on the 
ground. Tlic refrigeration machine is 
a modification of a standard B-47 cool- 

• Mowing-Drawbar pul! is 10,000 lb. 
(enough to tow a 100.000-lb. airplane). 

Model 3000 is powered bv a 165-hp. 
Ford ^'8 engine and weighs 7 tons. It 
incomorates a torque converter and has 
two forsvard speeds and one reverse. 

► Model 3000 Details— Electrical a.c. 
and d.c. power supply cables in the 
Model 3000 are 30 ft. long and are 
stowed in tlic servicing unit. Cables are 
prm ided with "Chinese handcuff-tvpc’' 
littines at the cart end whieli mecfiani- 
cally link the cables to the service unit’s 
frame. This is so cables won't be torn 
out by the roots if someone inadvert- 
ently drives the vehicle off without dis- 
connecting it from the airplane being 

Dual rear wheels and four-wheel 
drive provide maximum traction when 
unit is used to tow hea\-y aircraft and 
allow it to maneuver through snow and 
mud. 

.MI components are easy to remove 
and replace, simplifying ma'intenance of 
the unit- 

Among the components built into 
the unit are an oil reservoir and control 
panel for the gas turbine; Wiggins air 
connections to the airaaft, and high- 
ptcssiire air compressor control panel. 

► Model MA-1— Predecessor of tlie 
Model 3000 is the Model MA-1 multi- 
purpose ground servicing unit. The 
recent USAF order for MA-ls was for 
940 units; the firm also lias supplied 
675 somewhat simpler ground support 
units (Model NC-5) to the Navv. 

Here is what the MA-1 can supply 
in tlie way of power; 

• A.C. power— 60 kva. of 115/200-v., 
three-phase. 400-cyclc, 

• D.C. power-2S.5 v., up to 2,250 
amp. 

• Hydraulic powet-Up to 5,000 psi.; 
an oil cooler is incorporated in tlie hy- 
draulic power supply system. 
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• Pneumatic power— Up to 3,500 psi., 
,il 13.5 cfm, A I,0fl0cu. in. reservoir 
IS |>tmidc<l III llic pneumatic system. 

• Towing— Machine is capable of tow- 
ing aircraft weighing up to 60,000 lb. 

The MA-1 is also powered by a Ford 
VS engine. It has a four-wheel drive 
and comes either with a mechanical 
transmission or a torque converter. The 
\chiclc has a turning radius of 18 ft. 

► Design Niceties— llctc are some ex- 
amples of the attention to detail paid 
by Consolidated Diesel engineers to 
tlie MA-I design; 

• Engine exhaust is at cab-top lei el to 
prcient lieat or sparks from igniting 
fuel puddles on a tamp. 

• Blackout lights have been provided 
fore and aft to avoid destroying night 
vision of pilots waiting in planes around 
which the vehicle is moving. Lights 
also make the machine rcadv tor service 
under combat conditions. 

• Eyes at the comets of the chassis pro- 
vide hoisting and tie-domi attacli 

• Slave pIng-in is located on right side 
of the I’chicle so tliat outside power can 
be plugged into the unit in case its own 
battery goes dead. 

• Rear deck over control panel is strong 
enough to liold seieral men, thus pro- 
viding a platforai for them to stand on 
to reach high up on an airplane. 

• Tail gate is built to accommodate the 



New Flush Antenna 

’Ihis engineering drawing is of the LPA- 
70A the flush-mounted loop antenna re- 
centtv released to pioductioa by Bcndit 
Radio. The antenna, which mounts horl- 
xontallv, wilt be used with Bendix ADF 
systems. It will work equally well with 
existing equipment in the field or with new 
equipment eoirung out next summer (such 
as the Bendix ADF-70), says the company. 
The four eollcctoi bars radiating from the 

ferrite compoiiml, as ate tlic compensating 
bars teeing off the ends of the collector bars. 
Purpose of the laltei is to correct for quad- 
rantol errors produced bv the aircraft, Dn 

the compensator bats had to bo curved in- 
ward to allow the antenna to fit within the 
171-in. space Vickers allowed in the air- 
frame. This is the third major design change 
made to the aotenna before it was released 
to production, 
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You Can Specify and Get 
TOLERANCES and FINISHES 
like these . . , 


u'heu ALLIED*S Plant 3 
produces your Precision 
Hardened and Ground Parts 


Other 

J^roducts^ 

SPECIAL COLD FORGED 
PARTS • STANDARD CAP 
SCREWS • SHEET METAL 
DIES PRODUCED IN IRON, 
ALIITE (ZINC ALLOY) AND 
PLASTIC • R-B INTER- 
CHANGEABLE PUNCHES 
AND DIES 



An unusual example? Not at all, for it is day-in end day>out procedure at 
Allied's Plant 3 to produce parts held to extremely close tolerances . . . with 
fine surface finishes . . - meeting rigid requirements for squareness and 
concentricity . . . and heat treated by die most accurately controlled methods. 
Regardless of how mony or what type operations are called for to produce 
your precision ports, Allied's Plant 3 has every focility — and the proven 
obility— to perform these operations . . . quickly . . . economically . . . and 
to your exact specifications. 

^ Tfeea 'Stoe&ttfie daxxribsx and piclu'ei in detail the iocililies of 

ALLIED PHODLCTS COnPORATION 


DEPT. D-20 12637 BURT ROAD DETROIT 23, MICHIGAN 



iO-ft--loiig electrical piiwcr lines c|iiicUy 
;i5 the sthicle moves from one jXant to 
another. 

• Ijrgc windows have l>ecii i>iovidcd 
all around giving masiinuni visibility 
to avoid collisions with aircraft. Win- 
dows in the top make cheeking wing 
clcanince easy. Windshield wipers have 
been installed on front and rear win- 

• Unit has spotlight svith 360-dcg. 
swivel; large fire extinguisher; tow hook 
on the rear. 

► Company Histoiy— Consolidated Die- 
sel Electric Coro, was formed in 19d2 
In Schafler and a partner. Principal 
work was .issemhiing inotor-geiicrator 


sets for the armed forces. 

Ill 1949 Schafler bought out his part- 
ner and became president of the com- 
pany. Shortly thereafter, he won a 
contract from the Nav\ for the NC-5 
self-propelled units. 

In the fiscal year ending Jul) 51, 
1950, Consolidate Diesel did a busi- 
ness of under $800,000. Tliis grew to 
$4.5 million in 1952, while 1953 saw 
the firm's business pass the $8-million 
mark. In 1954, volume exceeded $10 
million and sufficient backlog exists to 
assure a 1955 sales solume figure of 
approximateh' $20 million. Sch.iflct 

Among pnichicts made In the tmn- 


THERE IS NO 

SUBS'C 


riuT® 



METAL CLOSURES for Aircraft 
Hydraulic Lines and Components 
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pain .irc gasoline and diesel engine- 
driven u.e. and d.c. generator sets with 
power outputs ranging from 5 kw. to 
200 k«„ skid or trailer mounted; self- 
priipellctl magnetic airport and runw-ay 
"sneepers," guided missile launching 
and .servicing equipment .md fiigiiic- 
dtivtii fliKidlight unil.s. 


OFF THE LINE 


Contraet to modify and repair 52 C- 
54s has been received by Pacific Air- 
motive's Chino (Calif.) division. Tlic 
contract is under the Air Force’s IRAN 
(Inspect and Repair a.s Necessary) pro- 
gram. PAC is cnrtentlv overhauling 
and repairing 123 C-47 and C-117 air- 
craft for the Air Force, the comisanv 
states. ... A $300,O0U eontract to 
modifv Air Force RB-50s has been re- 
ceived by Aircraft Engineering &• 
Maintenance Co. Work, which will 
be performed at the company's Oak- 
land base, includes extensive cabin inodi- 
fication.s to 13 aircraft to equip them 
for specialised missions. AF.MCO, a 
subsidiary' of Transocean -Air Lines, is 
presently overhauling and maintaining 
T-33 and F-94 jets and avi.ition ground 
units for USAF. Cnmpany has a $fi- 
nn'llion backlog. 

Overhaul ]>eriod of Pratt &• Whitney 
R-4360-65.A Wasp Majors has been 
extended from 1,000 hours to 1.200 
hours by the Third Air Transport 
Squadron, Brooklev- AFB, Al.i., accord- 
ing to P&\\’.A. The engines ate in- 
stalled on Douglas C-124 Globemastets. 

New heater exhaust repair kit to repair 
liinitroi scries 8S-A-92 combustion 
heaters has been put on the market 
by Hardman Tool and Engineering 
Co, Firm says that the kit (already 
used extensively by a major airline) al- 
lows beaters to be repaired at a fraction 
Ilf the cost of a new beater and pro- 
hiiig.s the heaters’ life seveml times. 
.Address: 1845 .Smith Bundv Drive, 
I.os .Angeles 25, 

Bristol's four-engine turboprop-powered 
Britannia transport will use Monsanto's 
new low-temperature, fire-resistant hy- 
draulic fluid, Skydrol 500, according to 
qualified sources. ... A new booklet on 
Skydrol is available from Monsanto 
Chemical Co.’s Organic Chemicals Di- 
vision. St. Louis 4. Mo. 


Navco, Inc. has moved into a new 
air conditioned sales office and shop, 
which gives it an additional 13,000 sq. 
ft. on the premises of its present ware- 
house at Lambert Field, St- Louis. The 
company is a distributor of aircraft parts, 
radios and supplies for excaitive aircraft- 
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FLYING HIGH (GO, 000 Feet) 

. . . AT GROUND LEVEL 

la ihc deveiopmcnl of lough, dependable jel engine componenls for America’s mosl 
advanced military aircraft, flying high at ground level is standard operational pro- 
cedure in CECO's up-lo-lhe-minute laboratories. Special equipment such as this 
altitude chamber simulate in-flighi conditions under complete laboratory control. 
By creating pressures ranging from sea level to 80.000 feet, this test chamber sub- 
jects prototype jet engine controls to the same high altitudes and rariiied atmos- 
pheres found in actual flight . . . thus accurately predicting in-flight performance- 


OVERSEAS SPOTLIGHT 


Italy's Share of Offshore 

Italian industry received U. S. off- 
shore procurement orders for more 
than Sd5-niillion worth of aviation sup- 
plies in the three years front July 1951 
to July 1954. In addition, orders were 
given for more than S51-million worth 
of electronic equipment, mostly slated 
for aviation and antiuirctaft uses. 
Among the contracts: 

• Aetfer, Republic K-84 parts, 511,803.- 
246. 

• Fiat, Allison J35 turbojet parts, 59.- 
329,114; assembling Xorth .\metican 
I'-Sfis, 522,500,000. 

• F'ilotecnica Salntoiroghi. instruments, 
589,365. 

• Ilaljet. takeoff assist rockets, $1,357,- 

• Pioggio, overhaul of aircraft ciigiucs. 
582,800. 

• Sioi-Marchetti, overluml of aircraft 
•engines, $307,500. 

Miles Studies French Wing 

Ilmel-Dubois is building a high- 
aspeet-ratio wing for test on the Miles 
Actovan light cargoplane. similar to 
the wing which has enabled the H.D. 
32 to cany greater loads and use shorter 
runways than conventional transports. 

French sources say the British gov- 
ernment is intercsteid in the progress 
of this project. 

Fiat in Trouble 

The Fiat company has dismissed 570 
\yorkers employ^ in its aircraft divi- 

According to the Italian press, this 
confirms reports of a serious situation 
at I'iat’s Aeritalia and Heavy Engine 
•shops, due to lack of sufficient orders. 
■|1ic company is said to be considering 
winding up its aeronautic department. 

Canadair Picks U. S. Bond 

LONDON 

Canadair, 1-td . has decided to use 
an .-Nmerican adhesise— Bloomiirgdalc 
F'M-47— in bonding applications on the 
C.L. 28, maritime reconnaissance ver- 
sion of the Britannia which it is build- 
ing under license from Bristol. 

The Britannia makes extensive use 
of adhesive bonding in its makeup 
(Aviation Wkek June 7. p. 48). As 
built bv Bristol, the Britisli process of 
Redux bonding is u.scd. Clioicc of an 
American adhesive is in keeping will) 
Canadian policy of looking for supply 
sources on the North .American con- 
tinent, but it has occasioned disappoint- 
ment in the British aircraft industry, 
observers state. 





SMITH -MORRIS 
Can handle all 3 


For ever a decade Smith-Morris has 
been engaged in the design, development 
and manufacture of aircraft and engine 
components. Our experienced men and ex- 
cellent facilities are ready to handle any or 
all of the steps necessary to a quick and effi- 
cient solution to YOUR individual problems. 


NOZZLE 

SUPPORT 

HOUSING 

nent in the heart of a gas 
turbine. A typical Smith- 
Morris precisian machined 
weldment. 



S mith-Morris 

I PRECISION AIRCRAFT 


CORPORATION 

COMPONENTS 


FERNDAIE 20, MICHIGAN 
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Traveling man — Family man 


He's one and the other— and successful at both— since he 
discovered the s«’ift dependability of travel via TWA- 
Now his business trips are a matter of a few pleasant hours 
aboard a world-proved TW'A Constellation. He gets there 
refreshed— ready to talk busuiess- Often he leaves and returns 
in n single day— arriving in time for a full evetiing at home. 
And always, his arrival finds him relaxed after a 
restful trip— eager to recite bedtime stories at home 
with the hiippiest of endings. 


Fly fhe finest. . 


flyTWA 

tHAHS WOeiB AiailHiS 
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NEW AVIATION PRODUCTS 



TANK-TYPE filter sih behind eab uf 517,0(11) fueling tnick at Idlcwild Aii|Hiit. 


Fuel Filter Traps Water, Fine Dirt 


Nctv aviation fuel filters, inaiiufac- 
tured by Purolatnr Pioduets, Inc., arc 
being introduced at numerous commer- 
cial airports. One of the principal pur- 
chasers of the cquipincnt is .\llicd A\i- 
ation Fueling of New ^'orL, Inc., wliich 
is installing the Puriilator units in antii- 
motirc fusing equipment used at New 
York's International Airport and at 
I'Ort Worth’s Anion Carter licld. 

•Already standard cquipincnt at most 
USAF fields and supply bases, the fil- 
ters come in various sixes, ranging in 
capacity from 50 to 1.200 gpin. 

Units used by Allied ate the Puro- 
lator K-6, tank-type. Ilicsc contain 
14 Piirolator accordiiin-plcatcd. resin- 
nnpregnated micronic japer elements 
with a total filtration area of 39,200 
sq. in. Tlicsc elements filter out all 
solid particles measuring down to mi- 
crons. .At least 99% of all entrained 
water is also removed, according to 
Purolafor. 

► Water Trap— llic F-fi unit also has 
a built-in sump, containing automatic 
uater dump salves. When a certain 
amount of wafer has collected in the 
sump, an automatic switch stops the 
flow of gasoline until the excess water 
has been completely drained off. at 
which point fuel flow is aiitomiiticnlly 
icsumed. 

Tlie F-6 units have a capacit)' of 
300 gpm. u ith a 1 i lb. pressure drop. 
'I'hcy arc 5 ft. high and 25 in. in 
diameter. 

At Idleivild airport. Allied uses the 
F-6 units on new 117,000 fuel trucks 
(3n these trucks, the filters, as well as 


all other pumping souipoiiciils hast 
been taken from their scattered loca- 
tions hcncatii Irailei and cah and con- 
solidated directly behind the tab where 
Ihes' arc casib' reached for maiiitcnanec. 

•At .Ainon Carter I'itlil, tlie F-6 units 
arc mounted on lehiclcs c-altcd .Avigas- 
sers. wliich scrsc as mobile intctnicdi- 
,:r\' pumping stations hetsveen fuel pits 
in tW ramp and the airplane. Units 
are equipped with special switches 
which make it iinpossihic to stait the 
vehicles unless all hose is in place, iiiak- 
iiig it iinpussihle lo drive ufl while 
slid coupled to a hvdiaiit. 

New Vehicles Speetl Up 
Materials Handling 

Three new vehicles for spccdiim ma- 
terials handling, making most efficient 
use of costly warehouse space and in- 
creasing pace asscmhlv line operations 
liavc been developed by Automatic 
Transportation Co. The new plant aids. 

• .A rider-operated slacker, the KSR'I' 
I'ransveyor. having a retractable mast 
,md fork assemhiv and cspcciiilly de- 
signed for tiering and dc-ticring in nar- 

• A lini-Giip tractor, which the maker 
notes is the only one of its kind that 
will couple to any industrial trailer 
vvithont use of special adaptors. 

• A U-siiaped load ram incorixjralhig 
full-vision so that the operator does not 
have to lean out over the side lo sec 
vv here he is going. 

► Stacker— The F.SRT Tian.svcyur 


slacker can work in aisles only (>1 ft. 
wide. Its retractable fork and mast 
.isscmbly extends and retracts 36 in. 
aiul can carry 4.000 lb. with |Mllcts 
up to 4S'in. 

Since the mast and fork arc integral 
p.irts of the truck, and are not attaclv- 
iiicnts. distortion and sagging and the 
icsulting extra maintenance and serv- 
ice ate absent, the maker reports. 

Using the KSRT, operators e.m lighl- 
anglc-shick in a 64-ft. aisle with a 
36x48-111- load- One-liaiid control 
grouping includes forward and rcwcise. 
fork lift, extension and rctracHon. Tlie 
vehicle has a standard fork lift of 130 
in. with 83-in. mast. Maximum hat- 
Icrv size usable without changing truck 
diiiiciisions is a 6 MEIM 3 or 106D.A. 

► Uni-Grip Ttaclot-This vehicle will 
couple to any trailer of 5* to 12i-in. 
floor eleaiance, according to .Automatic, 
coveting most factory units. .A hy- 
ilraulitally operated dtaw-bir gripping 
lip, wliich extends 10 in. beyond the 
tractor's length, is guided into posi- 
tion beneath the trailer and then 
raised. As soon as the weight of the 
trailer exerts a pre-detennined pressure 
on the lar. it automatically retracts. 
(Ir.ivviiig the trailer tightiv to the trac- 
lor's hnffc-r plates. 

Simuitimeonsly, the fixed wheels at 
[lie draw bar end of the tractor arc 
retracted and the caster wheels lowered, 
h'ixcd wheels are used when the Uni- 
Crip is unloaded: caster wheels when 
the load Is being pulled- The entire op- 
eration takes a couple of seconds and is 
done by pressing a button the the oper- 
ating handle. Maxhmnn trailer load is 
t.,000 lb. 

► Cantilever Ram— .A ll-sliaped canti- 
lever loud ram, the first of its kind 
ever developed, the manufacturer states, 
is the feature that gives the driver full 
sight control of liis vehicle when laden. 

'Ilic cantilever is part of the indus- 
Irial truck on wliich the fork or t.im 
is raised iiiul lowered. Previously can- 
tilevers were made of one solid jilatc. 
liniitim: visibilitv. In the new design, 
the center of the plate is cut out. This 
full-vision ram is available on all of 
the company's giant-series trucks. 

.Antomiitic Transportation Co.. 149 
\V. S7th St.. Chk-.igo 20. Illinois. 



UNI-GRIP TRACTOR couples to trailer. 
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• ••Npt if you knew where youVe going 

The complexities of today’s problems in computer- 


ombinalions of Elictronic— Mechanical — Electrical — 
4agnelic and Optical techniques are being regularly 
and successfully- utilized by both Government 
nd industry. 




Librascope’s Combined Techniques chart correct, 
direct courses in previously-unexplorcd technical 
itcady progress. 
— Intense 
t Craftsman- 
n engineering and 
. or dreams, into 


practical results. 


IBKASCOPE 


Attractive 

Opportunity 

EXECUTIVE 

ASSISTANT 

AirportTaxiGuidanceSigntt 

AIRCRAFT 
CONTROL FORCE 



•xperienc« In tba oiccrall 
Saint Levis 17. Missouri 

I1S5S 

tvitii C.\A specs. ^ 

Stanthrd Sign.s. !nc.. 1190 K. frith 
St., Cleveland 27. Ohio. 

^^^^^ERVOMETER^^^^H 

STICK F0BCE^^^^3 
N A M O M E T 

AERODYNAMIC 

ENGINEERS 

FOR 

LONG RANGE GUIDED 
MISSILE PROGRAM 

For Guiilrd Missiles 
A new line of iiiiniature slip clutches, 
with diameters ranging from t to 21 in., 
has been introduced for use cm guided 
missiles, instrumaitation. comiwct clcc- 
tro-mechanical devices, and other appli- 
cations requiring eoiisbmt torque nr 
overload protection. 

I'hc cliitclics ate designed for long 
periods of slip witliout alfcring the slip 

j S'™ 

N A M O M E T 

im 

'1 ! iiiilil 1! 

driven''m'einbys!’'^in'^ othi?^serics! 
use of^ the prindple t.f cantilever spring 

Radial Metal Products. Inc., 10-14 
Limvood St-, Brookhii S, N. Y. 

Coinputer>Chronograph 
Is All-iii-One Flight Aid 

RUDDER 

N A M O M E T 

tured "'to' the sirccifitutions of the 

available For 
IMMEDIATE DELIVERY 
write For bulletin R1040 
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The Biggest Iviation Sews for 


AVIATION WEEK FEATURE ENGINEERING ARTICLE 
"DC.7C CHALLENGES TURBINE TRANSPORTS” 


This highly informative technical article is typical of the out- 
standing engineering reporting made available to AVIATION 
WEEK subscribers ... by the largest and most highly skilled 
staff of graduate engineer-editors serving any aviation publica- 
tion. In this case the story was written by David A. Anderton. 
Senior Engineering Editor, whose biography appears in this 
advertisement. 

In this fast-moving aviation business, engineers and manage- 
ment men want to get their engineering information delivered 
to them while it is still news, not months later. They need this 
information to make daily decisions affecting the defense of the 
nation and the well-being and progress of the country’s largest 
single business— aviation. These men have learned long ago 
that it is only through the fast AVIATION WEEK publishing 
schedule that these important requirements can be met. 
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AIRCRAFT 

VALVES 



ENGINEERS 

. . . FLIGHT TEST 
. . . ANALYSIS 
. . . AIRCRAFT STRUCTURES 
WILL CONSIDER 
RECENT GRADUATES 

IN AERONAUTICAL, ELECTRICAL 
OR MECHANICAL ENGINEERING 
Salaries & Responsibilities 
Commensurate with Exp. 



Bei 21 e, Ronkonkoma, N. Y. 
ar Phoiis RONKONKOMA 9-8086 


SPERRY 

GYROSCOPE COMPANY 
MacARTKUR FIELD 
RONKONKOMA, N. Y. 



utcs and seconds contimiously or iit 
iiiter\-als. 

The computer portion has a mov- 
able bezel around the rim of the watch 
which will compute practically all nor- 
mal flight problems relating to time, 
speed, distance and fuel consumption. 
It can also be used as a slidetulc for 
matbcmatical computations. 

'Ilic Nasitimer is manufactured for 
.\OPA in Switzerland. Price is S87.50, 
including tax. It is available only 
through AOPA Headquarters, P. O- 
Box 5960, Washington, D. C- 


ALSO ON THE MARKET 


Glass fiber laminate molding is said to 
be made more ellicicnt and economical 
through use of new No. 579.6 polwinyl 
film sealer tape. The highly adlicsise 
tape is designed to replace metal forms, 
gaslrcts, rings and clamp in hermeticall) 
scaling the polyvinyl alcohol blanket or 
bag in vacuum bag molding.— Presstitc 
Engineering Co., 5798 Chouteau .\vc.. 
St. Louis 10. 

Compact temperature inonitor-for air- 
borne, labor industrial use— ptuvidcs in- 
stantaneous warning of circuit leni- 
peratutc changes above or bclow 
predetennined values at many locations 
simultaneously. Model CTI uses mag- 
netic amplifier circuitry througliout.— 
Amoux Corp.. Dept. AW-2.1 '5"S, 
ilawthornc Bbd., Hawthorne. Calif. 
Sensitive tcmpciaturc indicator for di- 
rect reading remotely from dial has 
one to four glass-beaded thermistor 
probes in scaled housings. One model 
is calibrated from 65F to 85F in half- 
degree increments and may be inter- 
preted to one-tenfli degree. Other 
temperature ranges ate available.— In- 
strument Division, Avionic Products 
Engineering Corp., Dover, N. J. 
Roll-lock grommet presides vibration- 
dampening and part-positioning seal 
against liquid, ait or dust. It is installed 
simply by plugging into hole, inserting 
wire and then pulling on wire until 
grommet locks. Rubber construction 
makes item reusable.— Spcnccr Rubber 
Products Co., Manchester, Conn, 
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THE PROOF IS IN THE PACKAGES! 


Rohr has won fame for becoming 
the world’s largest producer of 
ready-to-install power packages for 
airplanes — like the Lockheed Con- 
stellation, Douglas DC-7, the all-jet 
Boeing B-52 and other great military 
and commercial planes. 

This, we believe, is proof of Rohr's 
engineering skill and production 
know-how. But it’s not the whole 
story. 


Currently, Rohr Aircraftsmen are pro- 
ducing over 25,000 different parts for 
aircraft of all kinds . . . many of these 
calling for highly specialized skill 
and specially engineered equipment. 

Whenever you want aircraft parts 
better, faster, cheaper _ call on Rohr. 
The proof of engineering skill and 
production know-how is in the thou- 
sands upon thousands of power pack- 
ages that have made Rohr famous. 





CURTISS-WRI6HT 

CORPORATION • WOOO-RIDGE, N. J. 


\ Engines of the Future for 
the World’s Fastest Flights.. 


ROCKETS 
RAM JETS 

mph PLUS! 


chambers that recreate altitude and tempera- 
ture conditions of actual flights — batteries oT 
recorders that read 40 dilTcrent Icmpcratures 
within 20 seconds— fuel flow records on punch 
cards that yield in seconds performance data 
that would ordinarily take hundreds of man 
hours to calculate — an automatic camera that 
pictures 120 separate pressure manometers at 
a single exposure — and even tape recorders 
10 preserve all verba! orders and observations. 
Such a combination of experience and re- 
search in engine development adds impres- 
sively to America's defense program today, 
and provides a solid foundation for the pro- 
gressive air power needs of the future. 


[khmd these achievements — and more - are 
not only eminent Curliss-Wri^t pioneers, but 
highly specialized laboratory facilities for de- 
velopment and testing of engine power . . . test 
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FINANCIAL 


Thr Airlines Bounee Back 



Slocks’ Base Is Firmer This Time 

Investors are no« evaluating Iransporl et|uities more 
realistieaUy than in 1945-46 speeulative hoitm. 


Airline equities started tlic tear in 
extreme investor disfavor, hut arc wind- 
ing up in a wide burst of market eii- 
Ihusiasm. 

In reviewing the low iii.iiket esaivia 
tinn of the ait transport industiv carlv 
III 1954, it was noted in tliis'space, 
(Kcb. 22, p, 51) that; 

"Market quotations for airline seeiiri- 
fics have been known to swing ftoiii 
one extreme to another-first taking a 
loo liberal view of the future, then too 
(lark. A process of 'oicr-diseoniitiiig' 
nun' be taking plaec now.” 

► Wide Swing— 'llic indiistiv iceoveted 
from the ads'crsc first e|tuiTter with its 
attendant deficit operations. As iinptov- 
iiig traffic svas traiisiah'd into rising 
earning trends, the market was quick 
In reflect this action hy sharply mark- 
ing up prices for most airline equities. 
•As a result, one of liie widest sivings in 
airline market quotations lia.s t^en 
place m recent iiionths- 

Thc table aboie reveals an interest- 
ing study in contrasts for airline market 
prices during 1954. Signifieant com- 
parisons are also afforded with the high- 
water macks generally reached during 
I he 1943-1946 boom and the low points 
generally established timing tlie s'ear 
of 1948 and 1949. 

It can be seen that from the 1953 
close, the equities of Btaniff, Capital, 
TWA, and Nortlinest have more than 
doubled, ranging from increases of 
171% dosvn to 102%. The Braniff 
rise (171%) is accentuated by the com- 
|K>undcd difficulties of that carrier 
M hit'll drm c the price of it.s equity to 


an almormal low lesd in 1953 and 
carlv 1954. I'lic sharp iniprovoinciit in 
Capital's stock mai he ]»rtiallv attri- 
buted to tlic a.ssisi engendered In its 
cqiiipnient plans. 

►Only Two Records— In taking a 
limadcr view, it is most significant that 
the equities of onh tnci airlines have 
liecii able to surpass tlicir previous all- 
time peaks established some eight or 
nine years ago. Kastern's equity, by 
selling at 540 per share rccenth'. readied 
.1 point some 20% higher tlian its jirevi- 
iitis top, (3'H. established in 1945. 

.American's common recently drove 
lUst its former peak bs a eoiiifottablc 
margin. American'.s prcfcircd, morc- 
o\cr. also displais a dviiaiiiic price re- 
covers-. At one time; in 1948, this 
senior equity sold as lou’ as $40 per 
share. It was able to recover to 593 
in 1951. Recently it reached 5105 per 
share for an all-time peak, Convatiblc 
into common, American's prefetred is 
quick to reflect price fliictuiitiims in the 
junior equity. 

Interesting contrasts prevail in the 
spreads that exist between current quo- 
tations of tlic other airline equities and 
their former peak prices of 1945-1946. 

With but few exceptions (and ex- 
cluding Eastern and American), tlic 
average of current quotations is around 
at least 50% of the best previous mar- 
ket prices. United is a notable excep- 
tion. Largely through conversions of its 
previous preferred stock issues, its 
equity submitted to considerable dilu- 
tion- Tn other words, from some 1.6 
million common shares outstanding. 



AVIATION WEEK. December 27. 1954 




Division of 
Daystrom, Inc. 


ARCHBALD, 

PENNSYLVANIA 


Fire Control 
Navigation 


Computers 

Communications 


Miniaturization 

Instrumentation 




Daystrom Instrument^ill take on the complete protect 
from design to the delivery of systems on a volume produc- 
tion basis. At Daystrom the development of a new product, 
or the improvement of an existing product can be under- 
taken. Experienced production engineers convert the design 
into modem shop practices which result in efficient pro- 
duction and assembly of a quality product. This ability to 
assume the complete job for research, design and produc- 
tion under one roof means worthwhile savings in time and 
money. 


United’s junior equity increased to 
about 2-5 million shares- at present. ’I’he 
larger number of shares outstanding is 
j factor to be considered in measuring 
price movements. 

The wide distances remaining be- 
Uveen past peak quotations and present 
iniirkct prices for most of the airline 
equities, docs not mean these gaps arc 
to be closed in the same manner as ac- 
complished by F.astcm and Aincric-an. 

► Water and High Water— Tlic high- 
water marks of eight and nine yeaia ago 
were just that-quotations of the day 
contained considerable water in the in- 
discriminate hopes and expectations 
rend into the airline industry by fren- 
zied speculation. 

Little regard was accorded a realistic 
measure of caniings to be attained by 
the industrv— pricc-eurnings ratios from 
20 to 30 were not uncommon. There 
was no disposition to view the indi- 
\idual positions, route structures and 
the host of other elements which de- 
termine an airline’s outlook with any 
particular discrimination. 

The passage of time tended to cute 
inanv of tlicse price disparities. Many 
imestors today, for cicimpk, realize the 
importance of the difference in a sub- 
sidv-ftcc carrier from one lliat is still 
dependent upon the government for 
support. (This is borne out by the 
failure of iocal-setvicc airline equities to 
participate in this recent market boom 
for ait transport securities.) 

Also, many investors show a disposi- 
tion to inquire as to airline manage- 
ment. tr.ifHc densities, competitiic posi- 
tion, the status of equipment, etc, 

► Debt and Declines— There is consid- 
erable leverage in airline operations. A 
wide segment of operating costs does 
not readily permit material cutbacks in 
periods of declining business. Further, 
in many cases the measure of debt im- 
poses relatively large prior charges on 
the operating revenues of the industry. 
It is these factors wliich may intro- 
duce major elements of instability on 
airline operations, i.c.. traffic declines 
lending to magnify earning shrinkage. 

It was a reflection of this condition 
that later drove airline equities to their 
all-time lows generally established in 
the 1948-1949 period. 

These very same conditions inherent 
in the leverage factor, however, cause 
earnings to mount very rapidly during 
periods of rising traffic volume. Once a 
breakci'Cn point is reached, the major 
|)ortion of all additional revenues gen- 
Crallv flows through to nct- 

Thc volatile character of airline earn- 
ings. and the conditions influencing 
operations, introduce wide disparities 
in the market fluctuations of the in- 
dustry’s securities. For this reason, se- 
lectivity among the individual issues re- 
mains of paramount importance as a 
guide to investment.— Seiig Altschnl 
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Ailcraft 
Corttrok 

custom-engineered or standard types 
for a wide range of control needs on 
today's complex aircraft and missiles 



Since the early Thirlies. Barber-Colman Company has been dcsiipiing 
and manufacturing controls specifically for airorafl applirations. 

Tlirniigliout the most important period in aviation's advancement, 
Ihtriier-Colman engineers have doselv cn-operated with major airframe 
and equipment manufacturers, the military, and all leading airlines. 

As 0 result they have acquired a thorough and very special kntiwlorlgo 
of those faetors in aircraft design whicli determine and limit the 
funrtifin. aire, weight, finti per/urmance of accessory equipment. 

Applications for Barlier.Colman aircraft controls range from IvLsic 
remote positioning In sequenre nperalion of complex air eondilinning 
svstems . . . with either custom.engineered or standard tvpe controls 
as required by the speeilir applir.alinns Involved. 






Typical applications for Bartier-Colman aircraft controls are: temperature 
control of cabin, cockpit, cargo, camera and elertronic comiKirlments 
. . . hot air or electrically healed windshields . . , wing and empennage 
anti.icing, and carburetor air . . . positioning of trim lal>s. valves, throttles 
. . , flap unbalance detection . . . nose wheel steering . . . and hundreds 
of other applications. For data on Barhcr.CoIntsn aircraft controls, 
write far Catalog F4H1. Engineering saJea olHccs in Los Angeles, Seattle, 
Baltimore, New York, Montreal. 

IAII£»-C0U4AN CO., DIPT. L, 1412 IXK ST., IXKFOID, ILL, 
Atreroir CorUrols ■ Aulomolk Controls • Inctuslrfol Inslruments • Stnoll 
Motor! • ATr Oislrtbuiion Products • Ovardoots end Operators • Molded 
Products • Metal Cutting Tools • Moclilna Tools ■ Textile Moebinery 
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Ryan A«ronauti<ol Company's spectacular remote-controUed, jet 
target plane, "Firebee," uses standard RREP telemetering com- 
ponents in flight tests at Holloman Air Development Center. 

The telemetering equipment transmits, via FM'FM radio link, 
information on airspeed, altitude, eleralor and aileron position, 
enffinc speed, exhaust gas temperatures, etc,, to the RREP ground 
telemetering station which receives and records the data, 
standard components such as the RREP Type 957 Voltage Con- 
trolled Subcarrier Oscillator, Type 840A-1 RF Transmitter, and 
the Type 871 Dynamotor-Commutator-Gate are in constant use, 
providing the highest degree of performance and reliability. 
Oscillators are unusually rugged and of unique design providing 
uniform heat distribution characteristics. The RF Transmitter 
affords the utmost in stability of Temperature, Shock and Vibra- 
tion under widely varying environmental conditions that charac- 
terize drone and missile service conditions. Multipurpose Dyna- 
motor-Commutator-Gates provide long-life commutation, highly 
filtered power supply and precision electronic gating for absolute 
control of information pulse width. 

Welle or call for information on RREP’s subminiature telemetering 
components; new "UNERAC,’’ a versatile, expandable subearrier- 
oseillator mounting which includes voltage regulator and remote 
or manual calibration; crystal-controlled transmitters and new RF 
amplifier. Technical bulletins are available upon request. 




RYAN "FIREBEE” 




TELEMETRY 

BY 



j RAYMOND ROSEN ENGINEERING PRODUCTS, INC. 


b 32rtd and Walnut Streets, Philadelphia 4, Pennsylvania 

n Regional SaUi Ventnia Bird.. Skarman OaLi, Loi Angelef, 
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Fairchild Survey Verdict: 


F.27 Gains Favor as DC-3 Replacement 


* Aviation consultants report interest of local service 
airlines and trunks in turboprop-powered Friendship. 

* Fokker will push production of new shorthaiil airliner; 
plans for U.S. -built version are likely to be speeded. 


By Claude O. Witze 

Plans of Fairchild Engine & Airplane 
Corp. to build the Fokker F.27 Friend- 
ship, 28-passenger twin-turboprop trans- 
port, for the U.S. market have been 
stimulated in recent weeks by two de- 
velopments; 

• A market sutv'ey for Fairchild by Ray 
& Rav, Washington aviation consult- 
ants, lias uncover^ a promising market 
with good potential sales to local service 
airlines and trunklines plus the business 
aircraft Edd. 

• Fokker Royal Netherlands Aircraft 
Factories, now building an F.27 proto- 
type that will fly in May and be demon- 
strated in this country under Fairchild 
auspices before the end of 1955, will 
go ahead with production at once with- 


out waiting for the flight test program, 

Fokker's decision to push production 
plans immediately was based on the re- 
sults of its own survey covering sales 
potential in countries outside the U.S, 
In addition, the Fokker management is 
eager to take full advantage of its head 
start in the field. 

Tooling tlie Netirerlands plant will 
hike considerable time, and tlie produc- 
tion rate will be slower than customary 
in U.S. aircraft plants. 

► Potential Growth— Fairchild’s hereto- 
fore tentative plans to build the plane 
in its Hagerstown, Md-, plant were re- 
ported likely to proceed with greater 
speed as a result of the Fokker an- 
nouncement and the Ray & Ray sur- 

The U.S. company has a license 


agreement with Fokker to build the 
transport, powered by two Rolls-Royce 
Dart engines, and sell it in the entire 
Western Hcniisphere-with the excep- 
tion of Brazil {Aviation Week Sept. 
6, p. 77). 

While statistical results of tlic Ray 
& Ray survey cannot be made available, 
Aviation Week has been given some 
of tlie factors in the local service air- 
line picture that indicate a growing po- 
tential for a plane of the Friend^ip’s 

► DC-3 vs. F.27— Assuming all U.S. 
feeder lines were limited to DC-3s, 
they would fly 1.578 hr. a day to ac- 
commodate tfieit anticipated traffic in 
1956. This operation would need 235 
planes. TTie F.27 Friendship, calcula- 
tions show, could carry the same amount 
of traffic in 942 hr. with only 175 trans- 
ports. 

Projecting the figures into 1960, if 
DC-3s were used for estimated local 
carrier traffic, the airlines would need 
302 planes flying 2,058 hr. a dav- With 
the F.27, passengers could be liandled 
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witli 220 tiaiibports flying 1.177 hr. a 

Even witli a plane of the I’. 27 type 
available and accc|)tcd, the replacement 
would not be complete, altliough some 
new equipment must be introduced be- 
cause clearly tlicrc sviil not be 502 
DC-3s available in 1960. According to 
Civil Aeronautics .Administration, peak 
postwar year for DC-5 operations, in- 
cluding aircraft not in airline service, 
was 1946, when -170 were flying. The 
decline lia.s been fairlv regular since 
then, down to 551 in’l955-last vear 
for which figures arc available. 

► Feeder Optimism— Third qu.arter fig- 
ures published by Civil .Aeronautics 
Board on local carrier traffic support 
optimism for continued progress in this 
field of air transport. Compared with 
the same period of 1955, the passenger 
load factor on ail DC-5 oijcration is up 
from 40.83 to 45,64. The avcr.ige num- 
ber of passengers carried increased from 
41.049 to 49.390. Revenue passenger- 
miles climbed from 12,142.000 to 13,- 
095,000, 

Tn the case of Mohawk Air Lines, 
figures for the same quarter in 1953 
and 1954 show an inaease in load fac- 
tor from 52.85 tn 68.13. while the 
number of passengers carried climbed 
from 47,518 to 68.577. Pioneer Afr 
Lines’ load factor gained from 43.50 
to 52.16 and passengers carried from 
32.885 to 44,465. 

Non-mail revenue figures for the 
third quarters nf 1953 and 1954 also 
arc optimistic for the local serrnce air- 
lines, For all DC-5 opcr.itions, thes' 
rose from 54.24 cents a mile to 61.79 
cents a mile. Mohawk had an out- 
standing record in the period: its non- 
mail revenue jumped from 78.25 to 
97.46 cents a mile. Tire fieurcs for 
Southwest Ainvavs are 89.59 and 
104.55 cents a mile. 

In the third quarter of 1954, Mo- 
hawk’s non-mail revenue fell onlv 8,05 


cents a mile short of nrceting its operat- 
ing expenses, down front 27 cents in the 
same period last year. 

► Subsidy Problem— Interest in a trans- 
port of the h'okker Friendship type-if 
it develops— is certain to raise a serious 
]3roblem for CAB. At lease one airline. 
Pioneer, made a valiant attempt to re- 
place its DC-3s with modern 40-iMsscn- 
ger transport.s. 'lire Board refused to 
pav a liighct mail subsidy than war- 
ranted by the old equipment, forcing 
the line to revert to the DC-5. 

riiete is some feeling CAB may have 
to modify this policy before any local 
carrier can try to introduce a new and 
unproven aircraft. There is no expecta- 
tion that the airlines will ask for a 
straight increase in mail subsidy to sup- 
port a transport incurring higher oper- 
ating costs than the DC-3. In fact, 
Fairchild and Fokker figures show the 
r.27 will result in economics. 

However, as in the case of the DC-6, 
operators who pioneer use of a new 
twin-engine transport probably will 
need some insurance against heavy 
losses if "bugs” appear. 

► F.27 Outloofc-Othcr factors con- 
sidered by Fairchild in its Study of the 
outlook for the new turboprop-powered 

• The Friendship will be an aircraft in 
being next year. It will be possible to 
deliver a Fairchild-built F.27 earlv in 
1957. 

• Longer-term certificates for local .serv- 
ice airlines may be approved. This 
would stimulate interest of investors 
and ease the problem of financing new 
equipment. 

• Introduction of Viscount service bv 
Capital Airlines next spring is certain 
to case adoption by other carriers of the 
Rolls-Royce Dart turboprop engine, 
which will power both the Viscount 
and the Friendship. 

At least in the beginning, F.27 op- 
erators presumably will have the benefit 


of engine sen icc provided bv Rolls- 
Royce of Canada, an arrangement that 
will case transition to maintenance in 
their own facilities. 

• Major tranklinc interest in a replace- 
ment for the Convair and Martin liners 
already is evident. One school anti- 
cipates some of these airlines will be 
interested in two planes: a four-turbo- 
prop transport of greater capacity than 
the present twin-engine liners and an 
aircraft with the F.27’s capabilitics. 

So flit, other major U, S. manufac- 
turers have been silent on their plans 
for a twin-turboprop airliner. At One 
time, Boeing Airplane Co. had a heavy 
investment in a project similar to the 
F.27, but this was shifted to the Fokka 
project before Fairchild entered the pic- 
ture, Boeing then put its major effort 
into pure jet aircraft, climaxed by the 
707 and militan’ tanker projects. 

► CAA Flight Tests— Prototype of the 
F.27 will be flight tested in Amsterdam 
by CAA and certificated bv Holland's 
Civil Air Organization. An American- 
built version ptobablv will he priced in 
the 5400,000 to $500,000 range. 

The F.27 is a high wing design, 73 
ft. long, 26 ft. 6 in. high and with a 
wing span of 95 ft. It will We a pres- 
surized hull and a cabin capacity of 28 
to 36 seats. Normal takeoff weight is 
given as 52.630 lb. Maximum gross is 
54,200 lb. Normal disposable load 
varies according to configuration, from 
10,945 lb- to 11,505 lb. 

Maximum cruising speed at 20.000 
ft. win be 280 mph. Economical cruis- 
ing speed at the same altitude is 266 
mph. Nonnal stage distance is 300 mi., 
maximum 850 mi. 

► Many Designs— Lack of a true replace- 
ment for the DC-5 has been a subject 
of conversation, debate and speculation 
for many years. American manufactur- 
ers have followed the market possibili- 
ties closelv and designs have been on 
the boards in several major aircraft 
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Operations Research and Systems Analysis 


Dr. L. Alaoslu. Mailiemelics Comniiltee 
Chairman (left I. and Ed Quilter, CapI, 
U.S.N.. Rel„ Consultam (right), discuss 

between the U.S. and Europe. 



an important future 
for scientists and engineers 
who work in the future 


A relatively new concept in Aeronautical Science, 
Operations Research at Lockheed projects 
creative thinking five to fifteen years in the future. 
Since Operations Research was established at 
Lockheed in 1949, its studies and interests have 
covered the entire spectrum of aeronautical 
endeavor, forecasting and evaluating future research 
and development trends. 

The growing importance of Lockheed Operations 
Research has created openings in a wide range 
of fields, including the following occupations: 

1. Meteorologists, Climatologists or Specialists 
in Oceanography 

with degrees in Meteorology or allied subjects ; 

capability in some other field such as Mechanical 
or Electrical Engineering. 

2. Electronics Engineers 

with a Master's Degree in Electronics or Physics 
and at least five years’ experience, including 
micro-waves or communications, 

3. Missile Fire Control and Guidance Engineers 

preferably with a Master's Degree and at least 

4. Nuclear Weapons and Effecis Scientists 

with a Ph.D. in Physics or Mathematics and at least 
three years’ experience in current and future nuclear 
weapons packaging practices, yields and effects, 

with a Master's Degree in Aeronautical Engineering; 
at least ten years’ experience in engineering 
departments such as structures, preliminary design 
and aerodynamics; and ahiiity to create, design 
and evaluate specira of complete aircraft sysicma 
of the future. 


6. Guided Missiles Aeronautical Engineers 

with a Bachelor’s Degree in Aeronautical Engineering 
and at least three years’ experience in aerodynamics 
and design of missiles. 

7. Economists 

with a B.A. Degree and experience in cost 
accounting or bookkeeping; experience in aircraft 
and missile systems costing desirable. 

8. Physicists and Mathematicians 

with a degree and inclination toward 
operations research and systems analysis. Ability 
to apply probability theories and advanced 

9. Operations Researchers or Systems Analysts 

with degrees or training in Operations Research. 

10. Air Force Operational Experience 

The position requires an Aeronautical Engineering 
Degree; experience as a senior pilot with fighter. 



Lockheed offers you increased salary rates now in effect; 
generous travel and moving allowances; an opportunity to 
enjoy Southern California life; and an extremely wide 
range of employee benefits which add approximately 14% 
to each engineer’s salary in the form of insurance, 
retirement pension, sick leave with pay, etc. 

Those interested should contact E. W. Des Lauriers, 
Dept, AW-12, for a brochure describing life and work at 
Lockheed and an application blank. 


Lockheed 

Aircraft Corporation 

Burbank California 
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plants. In catUct days, the nature of 
the market tliat justified a larger air- 
craft combined with the poor military 
possibilities to discourage efforts. 

liven today, with the dcselopmcnt 
of turboprop engines, there is some 
strong feeling that both pilots and pas- 
sengers prefer four-engine aircraft. 

A previous serious bid to sell a DC-3 
replacement from Europe was made 
mote than five years ago when Saab 
Airaaft Co.’s Scandia, twin-engine 


North American Airlines inauguratcrl 
nonstop DC-6B aircesach service Los 
Angeles-New York last week. Eitsl 
flight— eastbound to New York with 93 
passengers, including West Coast news- 
men— was made in 9 hr. 30 min. 

On the return flight, the DC-6B car- 
ried a capacity load of 102 passengers. 
Eastbound flights are overnight, west- 
bound are daylight. The plane is the 
first of two DC-6Bs the nonscheduled 
airline has on order from Douglas. 

► 22-Row Interior— First flight passen- 
gers found that despite the 22 rows of 
scats, there was adequate and comforta- 
ble leg room in the Douglas interior. 
Bulkheads separating the cabin from 
the cockpit were moved forward, allow- 
ing more room in the passenger com- 
partment. 

North American’s design eliminates a 
large buffet and coat tacks, giving a 
clean interior sweep from the tail of the 
aircraft to the cockpit bulkhead with 
the exception of a small buflet- 

The Bums Aero seats were designed 
for the North American coach configu- 
ration, with double seats on one side of 
the aisle and triple on the other. Some 
major airlines have shown an interest in 
the 102-seat DC-fiB designed by Doug- 


transport for 24 to 32 passengers and 
powered bv Pratt & WTiifncy R2180 
Twin Wasps, was demonstrated to U.S. 
carriers. It did not sell. 

Local airlines, in serious financial 
straits, stuck to the DC- 3. Trunklines 
favored the American-built Convair and 
Martin liners with their 40-passcnger 
capacity as more economical. 

Ihe Saab is used by Scandinavian 
Airlines System on European routes. 
Others arc in South America. 


las for longraiigc aircoach operation. 
► 105,500-Lb. Takeoff-Takeoff weight 
from Burbank Airport on the inaugural 
flight was 105,500 lb. Sea Icrel takeoff 
maximum for the aircraft is 107,000 Ib. 

Headwinds delayed the flight an hour 
and a half past its 7 hr, 55 min. east- 
bound schedule, — WJC 

Benson Asks Cargo 
Flights on East Coast 

Request for expedited action on ait 
cargo service along the East Coast has 
been filed with Civil Aeronautics Board 
by Agriculture Secretary Ezra Taft Ben- 

Benson asks the Board to sever the 
north-south segment of the airfreight 
renewal case from the east-west to allow 
an early decision or, alternately, to grant 
one or mote temporary exemptions to 
allow service while a deci.sion is being 
reached. 

In his petition, Secretary Benson 
asks for immediate action so that ship- 
pers of perishable agricultural products 
at r'arious points from Boston to Miami 
will have all-cargo service during the 
heavy winter season . 


NATCC Takes New 
Noise Abatement Steps 

National Ait Transport Coordinating 
Committee's aircraft noise abatement 
program for the New York metro- 
politan area is being intensified further. 
The committee's executive director. 
Vice Adm. C. E. Roscndahl, says three 
new measures should go a long way 
toward alleviating the noise problem: 

• Signs at takeoff ends of runways as 
reminders to pilots of special noise 
abatement flight procedures- 

■ Relocation of anemometers that regis- 
ter wind information. 

• Installation of reference lighb to 
guide aircraft over unpopulated areas on 
night takeoffs On Riinwav 13 at 
LaGuatdia Airport. 

► First Tests— Roscndahl says tlic signs 
at takeoff ends of runways not only will 
sers’C as last-minute reminders of spe- 
cial NATCC procedures but will re- 
duce the amount and varieties of radio 
transmission between airport control 
lowers and aircraft tliat are preparing to 
take off. 

First tests of these signs will be made 
at LaGuardia and Newark Airports, 
since special turns after takeoff at both 
terminals take aircraft away from popu- 
lated areas to make their initial climbs 
over open terrain. Tliis applies to Run- 
way 13 at LaGuardia and Runway 4-22 
at Newark. 

► Key Factor— On wind information, 
NATCC’s executive director says in 
some instances anemometers are located 
at heights that at times could have 
recorded velocities greater than those 
actually existing at the height of air- 
craft on the runways. 

Bv relocating the anemometers, 
NATCC hopes there will be mote 
velocity reading.s of 15 inph. or less, 
with proportionate gain in use of pre- 

The admiral notes that wind veloci- 
ties ate a key factor in the preferential 
runway system installed by NATCC 
to permit as many landings and takeoffs 
as possible, consistent with safety, on 
those runways leading aircraft over 
water and unpopulated areas. 

Because of the safety considerations, 
this system is limited to times when 
winds are of 1 5 mph. or less in velocity 
and directionally not more than 80 deg. 
from the runwav heading. 

► Pilot Guide— Regarding the use of 
reference lights, Roscndahl cites one re- 
cently installed in Flushing Meadows, 
near LaGuardia. Reports from a pre- 
liminary one-month’s survey show the 
light helped guide a majority of pilots 
over the open area of Flushing 
Meadows Park— avoiding adjacent resi- 
dential areas. 

The light was installed after numer- 
ous flight tests by N.ATCC’s technical 



ALL 102 seat; in North American Airlines' DC-6B were filled on first east-west hop. 
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committee had indicated that it was 
difficult to fly directly over the meadow 
at night, duo partly to terrain features 
hard to identify in darkness. 

Tire experimental reference light 
test will continue for an indefinite 
period, according to Roscndahl, "until 
we have obtained experience with it in 
a wide variety of weather conditions.” 
In this way NATCC hopes to deter- 
mine if the light will be adequate and 
narrant further installations. 

CAA to Let Test Pilots 
Certify New Aircraft 

Civil Aeronautics Administration will 
designate flight test pilot representatives 
from private industry as CAA safety 
representatives to speed certification of 
neiv aircraft and approval of modifica- 

Adv.intagcs of the new type safely 
agent. CAA says, are: 

• Faster service to the aviation indiistiy. 

• Federal agents are kept to a miniinmii. 

• Aviation industry is encouraged to 
take increased responsibihti’ for flying 
safet)-- 

CAB Setlles Ocean 
Mail Rale Cases 

Ci'il Aeronautics Board has decided 
tlic eiglit-vcar-old truns-.Atlantic final 
mail rate case, setting past and future 
par- for Trans World Airlines, Pan 
American World Airways and the iiorv 
defunct American Overseas Airlines. 
Mail pay set for the carriers: 

• T rails World Airlines, for the period 
Feb. 5. 1946. to Dec. 31. 1953, gets 
550.730.000 for international opeta- 
tions. a decrease of 5365,000 from 
amounts received under temporarr' rate 

period 946°^ to 'd«!'^ 3 i ,^1953^ 

gets S90.469.000 for Atlantic Division 
operations, an increase of 56,810.000 
oser amounts received under temporary 

• American Overseas .Airlines, for the 
period Jan. 1, 1946. to Sept. 25, 1950. 
gets S22. 107.000, an increase of $4,792.- 
000 oi-er amounts received under tempo- 
rarv rate orders. 

• Tran.s World Airlines, for the period 
beginning Jan. !, 1954. gets 54.281,000 
a vear for its international opierations. 

• Pan American World Airwavs. for the 
period beginning Jan. I, 1954, gets 
$.8,151,000 a year for its Atlantic Di- 
vision operation.?. 

Tlie mail pay awarded Pan American 
and TW.A for past and future periods is 
subject to any adjustments which may 
develop from a Board investigation to 
see whether jirofits from other di- 
visions are available for offset against 


traiis-Afiaiific operations in line with 
the Supreme Court’s Chicago & South- 
ern decision. 

► Encouraging View— Annual mail pay 
unarded PA.A and TWA for future oper- 
ations amounts to about half that 
recommended in the examiner’s initial 
decision. Rate of compensation for 
both airlines is the same in areas where 
they hare comparable operations, 

'the Board took an encouraging view 
of TW.A’s improvements since 1952 
and foresees the possibility tliat the 
carrier’s Atlantic operations ii'ill not re- 
quire subsidv assistance in 1954. CAB 
also found that if substantially all mili- 
tary mail is shifted to certificated car- 
riers, as cunently planned, there is a 
"substantial possibility" that TWA's 
trans-Atlaiilic operation will be coii- 
ilucttxl subsidy-free. 

► Reduced Rates— In a separate action. 
C.AB set new temporary service mail 
rates for the trans-Atlantic services of 
I’an.Aiii and TW.-A and the trans-Pacific 
scn-ices of PanAni and Northwest. 

Tlicse rates were reopened last .April 
for review and reduced temporary rates 
were set-67 cents a ton-mile in the At- 
lantic and 60 cents a ton-mile in the 
Pacific. The Board deckled these were 
too hieh ill view of decreasing cost 
trends and an increase in the volume of 
niilitiiry mail being carried. 

New temporary rate for the .Atlantic 
area for tlic period .Apr. 8. 1954. to Dec. 
31. 1954, is 56.40 cents a ton-mile. 
-After Jan. 1, 1955. the rate will be 55 
cents. New- temporarv rate in the Pacific 
for .Apr. 8, 1954, to' Dec. 31. 1954. is 
56.35 ceiit.s a ton-mile. .After Jan. 1, 
the rate will he 50 cenf.s. 

ATA Elects Board. 
ApproA es ‘55 Budget 

•Air Transport Assn, has elected four 
new directors to serve on the ATA 
board and approved a budget for 1955. 

New board members ate Charles E. 
Beard. Btaniff .Airways; G. T. Baker, 
National Airlines; Donald W, Nytop, 
Northwest Airlines, and C. A. Mvhte, 
l•■ro^ticr Aitlincs. 

Rc-clccted to the hoard: W. A. Pat- 
terson, United Air Lines; C. R. Smith, 
•American .Airlines; ). T, Trippe. Pan 
•American World Airwavs; Leslie 
Bames. Allcghein Airlines; E. V. 
Rickcnbackcr, Eastern Air Lines, and 
\\’. L. Pierson. Trans World Airlines. 

Willis Player, director of public rela- 
fions, was elected a vice president. 

► Public Relations Program— ’Die board 
approved an undisclosed sum for the 
budget for the first half of 1955. The 
budget for tlie firat six months of 1954 
was 5595,000. 

An industry public relations program 
was approved, as was a full-time secre- 
tary for the AT.A international and 


facilitation committees. The board also 
passed a resolution approving an Army 
proposal for airline operation of mili- 
tary helicopter types on an experi- 
mental basis. 

► Local Service Pruli— .At a meeting of 
lire 14 member presidents, tlic Con- 
ference of Local Airlines elected three 
new directors: Hal N. Carr, North Cen- 
tral .Airlines; Robert Peach, Mohawk 
Airlines, and John Connelly. Southwest 
.Airways. Continuing as directors ate 
T- H. Davis. Piedmont Airlines; Laddie 
Hamilton, Ozark Air Lines, and Nick 
Bez, West Coa.st Airlines, 


CAB ORDERS 


OH.VNTIvD: 

Safeway Aiiways’ application for renewal 
Masla iiiiin 60 days after a decision in the 


operate one charier flight from ^.Athens, 
Greece, to New York via Munich, C-ermanv, 
T)ec. 14, 1934. 

Flyiiii Tiger Line an exemption to oper- 
ate one charter flight fiom Munich, Cer- 
nianv, to New York on or aliout Dec. 14, 
1934. 

North Central .Airlines' application to 
serve Inlernalional Falls, Minn., on a year- 
round hasi.s. until Sept. 50, 1955. 



I'XTr.NDF.R; 

Delta C&S -Ait Lines’ authority to sus- 


DENIED; 

service temporarily at Norfolk, Neb. 
ORDERED: 

Los .Angeles Airwavs to show cause why 
mail rates determined by CAB should not 
go into effect. 

Alaska Airlines' final mail rate be re- 

olhct appropriate action. 

N'orttiein Consolidated Aiilints’ final mail 
rate be reopened for the purpose of deter- 
mining a new rate or taking other appro- 

'^^Nor* Central Airlines mail rates, found 
fair and reasonable in Order No. E-8789, 
be fixed as final. 
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Jan. 10-11— Helicopter Association of Amer- 
ica, 7th annual meeting, Watv.ick Hotel, 
Philadelphia. 

)an. 10-H-Societv of Automotive Ei^i- 
nccts, aumial n'lecting and engineering 
display. Shcraton-Cadillac and Hotel Stat- 
Icr, Detroit. 

Jan. 19-2J— Miami Inleinational .Aetorania, 
Miami (Kla.) International .Airport. 

Jan. 20-21-institntc of Radio linginecrs 
and Kadio-Klectronics-Television Manu- 
factiiiiT.s -Assn.. Symposium on Printed 
Circuits. Uniseis'ih of Pennsylvania, 
Philadelphia. 

Jan. 20-22— Conference cm High-Speed 
.Aerodynamics, orpniced by the Depart- 
ment of .Actonanticol Enmccring or the 
Polytechnic Institute of Brooklyn, Engi- 
neering Societies Building, New York. 

Jan. 24-27— .American .Meteorological Soci- 
ety, 135th national meeting, New York. 

(an. 2-4-27-Plant Maintenance & Engineer- 
ing Show and thiec-dav conference, Inter- 
national .Amphitheatre. Chicago. 

Jon. 24-28— Institute of the .Aeronautical 
Sciences, 2 3rd annual meeting. Honors 
Night Dinner, Hotel -Astor, New YorE 

Jan. 27-28— Southern California Meter 
Assn., fourth annual Instrument Short 
Course, Los .Angeles Harbor Junior Col- 
lege, AA'ilinington. Calif 

Jan. M-Keb. 4— .American Institute of Elec- 
trical Engineers, winter general meeting. 
Hotel Staticr. New York. 

Feb. 8-10-Societv of the Plastics Industry, 
10th Reinforced Plastics Disision Con- 
ference. Hotel Statler, Los .Angeles. 

Feb. 10-H— Soc'ictv of .American Military 
Engineers, inilitarv-induslnal conference 
on manpower, Comad-IIiltun, Chicago. 

Feb. 20-22- Fourth annual Texas .Agricul- 
tural Aviation Conference. .A&'M College 
of I'cxas. College Station, Tc\, 

Mar. II— Institute of the .Aeronautical Sci- 
ences, National Flight Propulsion Meet- 
ing (tcslriclcdl. Hotel Carter, Cleieland. 

Mar. i4-I6— Socich' of .Automotive Engi- 
neers, production meeting and forum, 
Ncthcrlaiid Pla/a. Cincinnati. 

.Alar. 14-17— .American Society of Tool En- 
gineers, 1955 annual meeting. Shrine ,Au- 
ditorrinn, I'Nposition Hall. 1-os .Angeles. 

Mar. 21-24— Institute of Radio Engineers, 
national confcrc-ncx'. AValdorf-.Astoria Ho- 
tel and Kingsbridge .Armors'. New York, 

Mar. 28-Apr. I— American Socictv for Met- 
als. nintli AA'estcin Metal Exposition and 
CongTcas, to include the .American AA*eId- 
ing Society's technical session on aircraft 
and rocketry. Pan Pacific .Andiloiinm and 
Ambassador Hotel, Los -Angeles. 

Mar. 3I-.Apr- 1— Simposnnn on Boundary 
l-ayer Effects in Acrodvnamies, Britain's 
National Phvsical labotaloiy. Tedding- 

Apr. 6-10-\A nild Plastics Fair 4- Trade Ex- 
position, National Guard .Armorv, Los 

Apr, 18-21— Societv of .Automotive Engi- 
neers, Golden Anniversan .Aeronautic 
Meeting, -Aeroruulic Production Forum 
and Aircraft Engineering Display, Hotel 
Statler and Mc.Alpin Hotel. New York. 

.Apr. 18-22— .American RiKkct Sortietv. spring 
meeting, Baltimore. 

•Apr, 24-2^.\irport Operators Council. 1953 
consention. Oliiiipic Hofei, Seattle. 
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’ For Engineers . . . 

... at Goodyear Aircraft Corporation 


BUIIO YOUR CAREER and help build tomorrow's world with 
the pioneer ond leader in lighter-thon-air croft. There's o clear, 
bright future at Goodyear Aircroft for engineers with tolent, 
opiitude and ambition. 


FORCEFUL, CREATIVE THINKING is the key to Goodyear's pro- 
gressive reseorch ond development programs in missiles, elec- 
tricol and electronic systems, scrvomechanisins, new special 
devices and fiber resin laminotes. Design and development engi- 
neering opportunities ore many and varied . . . ore now avoil- 
oble to capable ond imoginotive men and women in the field 
of oirships, aircraft and aircraft components. 


POSITIONS ARE OPEN in several fields with salaries based on 
educotion, ability and experience. 


Physicists 

Mecbonical engineers 
Aeronautical engineers 


Civil engineers 
Welding engineers 
Electrical engineers 



Openings also exist for personnel with ability and experience in i 

technical editing and writing, ort, and motion pictures. • 

AKRON, HOME OF GOODYEAR AIRCRAFT, is located in (he lake 
region of northeastern Ohio. Cosmopoliton living, year-round 
sports and recreation, cultural and educational advantages 
make this thriving city on ideol spot for a pleasant home. 

■ THE TIME TO PLAN A CAREER IS • NOW! Write, giving your 
quolificolions, or requesting on opplicacion form. 

— ^ ^ C.~G. Jones , Solory Personnel Department 

GOODYEAR AIRCRAFT CORPORATION 
AKRON 15, OHIO 
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YOUR 
CALLING CARD FOR 
A BRILLIANT FUTURE... 


Ucndix Missile Section is a major contractor in the U. S. Navy's guided 
missile program--a part of the "new look” in our defense plan. Our 
ex]>anding program has macv opportunities for senior engineering 
personnel: Electronics Engineers. Dynamicists, Servo- Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take lime now to look 
into the opportunities which Bendix can offer you. Write Employment 
Dept. M. 401 Bendix Drive, South Bend, Indiana. 


Helicopter Pioneer 
needs... 

WEIGHTS ENGINEER 

. . . with at least 5 yeors' experience in general 
oircrait weights control problems. Either a gradu- 
ate engineer or a man with good practicol knowl- 
edge may apply. 

TEST ENGINEERS 

... to do experimental test work on rotary wing 
aircraft. Aeronciuticai, mechanical or electrical 
engineers are needed for static, structural, laligue, 
dynamic, vibration tests, and iuU-scale whirl test- 
ing. To qualify, a college degree is required os 
well as a sincere desire to investigate helicopter 
periormonce. 

Theis oie ctiallenging positions that con lead to profossional achievement ond 
advancement in o rapidly srowing field. 

Aee^V In ^^..n^oyen^eamplotc return, le 

SIKORSKY AIRCRAFT 

Bridgeport 1 Connecticut 


ELECTRONIC 

ENGINEERS 

SYSTEMS 

RADAB 

COMMUNICATIONS 

NAVIGATION 

CONTROL 

TECHNICAL WRITERS 
DESIGN DRAFTSMEN 



READING AVIATION SERVICE, INC. 
BOX 1»1. READING, PBatSYlVANU 


PILOT WANTED 



AEROPHYSICS 

ENGINEER 



UNUSUAL 

OPPORTUNITIES 


can be found each week in the 

SEARCHLIGHT 
SECTION OF 

AVIATION WEEK 


AVIATION WEEK, De 


7, 1954 


SEARCHLIGHT SECTION 



ADVAHCE THE SCIENCE OF 

Fine CONTROL • PRCCfSfON NAVIGATION 
COMMUNICATIONS 

You’tl find challenge in: Systems, Analysis, 
Deve/opmenf or Design Engineering 

And You Can Speclallxe In: Radar . Analog 
Computers • Digital Computers • Servo- 
Mechanisms • Shock & Vibration » Circuitry 
• Heat Transfer • Remote Controls • Sub- 
Miniaturization • Automatic Flight • Transis- 
torization • Design for Automation 

You Should Have: Four or more years’ pro- 
fesrional experience and your degree in electrical 
or mechanical engineering, or physics 


You’ll find unlimited opportunities for 
professional advancement in RCA’s 
broadened aviation electronic.s program! 
Suburban or country living nearby. 
Relocation assistance available. 

And at RCA, you'll move ahead through 
learning as well as doing ... for RCA 
encourages you to take engineering 
graduate study with company-paid 
tuition. You'll also enjoy professional 
status . . . recognition tor accomplishment 
. . . unexcelled facilities . . . many 
company-paid benefits. 


Your RCA career can start now! Begin by sending a resume of your eduestion 
and experience to: Mr. John R. Weld, Employment Monager 

Dept, B-450L-4, Radio Corporation of America 
Camden 2, New Jersey 


I RADIO CORPORATION OF AMERICA 
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INVITATION TO 

GAS TURBINE ENGINEERS 

Engineers with three or more years of experience in the 
development of gas turbine engines ore invited to investigate 
their opportunity with 

Studebaker-Packard Corporation 

Key positions are now available for qualiiied engineers on a 
long-range program to develop challenging applications of gas 
turbine engines. 


• Generous allowance toward moving expense. 

• All replies held confidential. 

For further information, write to 

Studebaker-Packard Corporation 

Salaried Personnel Department 

Detroit 32, Michigan 


Fire 

Control 

Analysts 


> Household goods n 




Send written resume to 


REMINGTON RAND, Inc. 


Mathematicians • Electrical Engineers • Physicists 

needed lor immediate openings in all levels of employment. 
These are top ranking technical positions together with training 
positions leading to top responsibility in mathematical analysis 
for electronic fire control, computers, and servomechanisms. 


High Level 
OPENING 

for 

CHIEF 

Of SYSTEMS DEVELOPMENT 


SXIUtO 

PILOTS 

AVAILABLE 

ILOrS EUPLOYMINT ASfNCT 




'''a'.Ty ^ _ 





SEARCHLGHT SECTION 


Engineers 

' ' ' ■ 



Immediate Openings 



f|S3SSHS-l 



BteCH AIRCRAFT CORPORATION 
WICHITA KANSAS 


ENGINEERS 

new aircraft projects 

.RYAN 


During the coming iiitiiulis you'll he seeing top- 
level Martin tlevciopmeins in the news — devcloi> 
ments wliidi spell out ilie message above. 

Thai message has trcmemlous importance lor you 


I. Hollyday. Dc|n, A-12, Tlic C 
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ENGINE WORKS 

. "ill 



PinSBURGH RADIO DIVISION NOW OPEN 

Complete Test Focilities For The Inspection and 
Servicing of — 

COLLINS- BENDIX 
LEAR -SPERRY -ARC 

Under the direction of — 

ART VANDENBURjSH TOM PRICE 


oinstK., 



spare'parts 


LAMM AIRCRAFT. INC. 


Eas» Cootr ATlaiion Cerpt 


QUICK 

SOLUTION 

to 

MAN POWER 
PROBLEMS 

through the SEARCHLIGHT 
SECTION oi this publica- 



tion is avoided ... You" 

CLASSIFIED ADVERTISING 
DIVISION 

AVIATION WEEK 

330 West 42nd St. 

New York 36, N, Y. 
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Dealers for Lear, Collins & Bendix Radio ond 
Eclipse-Pioneer Instruments 

SOUTHERN CALIFORNIA AIRCRAFT 
CORPORATION 
Ontario International Airport 


1 PBY-5A AND LUXURY TYPE “LAN0SEA1RE” 
CESSNA AIRCRAFT DEALER 


I Fully equipped to do Maintenonee and 
Overhaul on all types of Aircraft 
t Ultra Modern Interiors & Conversions 



AIRPLANES WANTED 

WANTED AIRCRAFT MATERIAL 

We Buy DC-3 ond C-47 




Vest Aircraft Co.'s Skyranch 

BOX S3DS. DENVER 17. COLORADO 

MLLINS ENGINEERING^CO^Pi^y 

^ JlBMMERT-WERNER.^^INC.^ ^ 

SPECIAL SERVICES to the AVIATION INDUSTRY 



PARTS & SUPPiUS 


— R. K. Brown Co. 

PARTS SPECIALIST 


CARBURETORS PARTS ASSEMBLIES 

CARBURETORS SUPPt-IED IN REPAIRABLE 
CONDITION OR OVERHAULED 
AND CERTIFIED 8T CAA APPROVED 

PARTS ALSO AVAILABLE FOR KDLLET 
23B-A PARR AVE. EAST RUTHERFORD. N. J. 


NAVCO. 


DC-S lODESTER BEECH 


SAIB JtPHtSaTAnVB 


■|j.i:iMJBh!l,IU.<l.ll!U 

SALES AND ENGINEERING 


FEATURE PAGE 


Too Many Ground Accidents? 


Dr. McFarland urges airlines to adopt modem safety 
engineering to prevent employe injuries. 


By Dr. Boss McFarland 

While the achievements in flight 
safety in air transportation have been 
quite remarkable, the safety record for 
ground operations is in sharp contrast. 
In fact, the accident frequenev and 
severity rates among line maintenance 
and base repair workers put them well 
toward the bottom in a ranking of the 
safety of -40 industries reporting to the 
National Safety Council. 

The airlines as a whole hare been 
rather slow to take full advantage of 
niodem safetv engineering in solving 
the wide variety of problems in the 
shops and hangars and on the ramps. 
Even now the safetv departments of the 
airlines have not .attained organiriitional 
status comnarablc with that existing in 
other established industries, and arc 
often a first target of economies. 

Ilazards.Arc Many— The wide diversih' 
of oceupationa! hazards that ate pres- 
ent within the limited working areas of 
hangars, shops and ramps form .in im- 
portant factor in this poor record. 

The pressure for maintenance of 
flight schedules and the liigli utilization 
of expensive transports requires a high 
integration of working crews and a 
heavy concentration of personnel and 
equipment in narrow limits of space 
and time. 

Some hazards arc inherent in the 
design of modern transports. Planes 
stand high off the ground; surfaces 
rounded and polished for acrodvnamic 
reasons offer little foothold and hand- 
hold: aerials and ptopcHcrs proicct to 
invite "strike-agakist” accidents: inte- 
rior working spaces crowded witli equip- 
ment of many kinds foster a s-arich’ of 
contact hazards; volatile fuels, inflam- 
mable fluids, and toxic .solvents require 
special precautions. 

Analysis shows that the majorih- of 
servicing accidents occur in the power- 
plant and cargo areas of transports. 

What Kind.s of Iniurics?— striking 
feature of accidental iniuries among 
ground personnel is the wav certain tvpcs 
keep recurring, year after rear, in about 
the same proportions. Lacerations and 
abrasions, and foreign bodies in the eve, 
are the most frequent. Hands and fingers 
are most often involved, and the major- 
ity of these laceration and abrasion in- 
juries resulted from the misuse of tools, 
e.g.. the slipping of a poorlv fitting 
screwdriver or wrencli. 


Puncture wounds were attributed al- 
most entirely to the use of safety-wire, 
cotterpins. screwdrivers, and steel wool- 
Klying particles from grinding and ma- 
chining operations, from the slip stream 
of a propeller, or from the use of com- 
pressed air constitute a real hazard to 


An analysis like this can result in 
adoption of protective devices. 

Eve iniuries constituted 11% of 
the lost-time accidents for one airline, 
nlicrcas in anotlicr. where liazards arc 
companiblc, the better control and use 
of protectii’c dcs'ices kept c\c injuries to 
2.i%. 

More important from the stand- 
point of sescrity. though less frequent, 
arc the strains, fractures and back in- 
iiitics associated with improper handling 
of materials and falls- 

%M;at Arc the Causc5?-Thc acci- 
dents for one vear in the maintenance 
unit of a huge airline were .studied. Half 
of the aceidaits were revealed as arising 
from fisc main causes: (I) unsafe prac- 
tices in tlie use of equipment, (2) use of 
defective equipment- (51 unsafe practices 
in handling materials. (41 poor house- 
keeping and oilvsurf.iccs. and (51 unsafe 
practices in the use of hand tools. 

Included in each of these five causes 
are such implicit factors as lack of super- 
sision, and inadequate training in the 
efficient and safe ways of carrying out 
the necessary tasks. 

Training, Supervision, and Safety- 
In attempting to prevent ground acci- 
dents, the training and experience of 
workers require special emphasis. It is 
well known that turnos’er is high and 
continuance rates are low among ground 
personnel. Consequently, a substantial 
number of emploi’es are almost certain 



to h;we incomplete training, and acci- 
dent rates among inexperienced main- 
tenance personnra have been found to 
be higher- 

Thc variety of tasks and working con- 
ditions makes the standardization of 
procedures— and even of protective de- 
vices-difRcult. Early, thorough indoc- 
trination of workers in safety principles, 
and training in .safe working methods 
ate essential. Inadequate supenision 
also can increase accident rates mate- 
rially. 

Designing for Safety— One of the 
most import;iut areas for improving 
safetv at maintenance bases or on the 
operating ramps is the design of equip- 
ment in terms of Ininian capabilities 
and limitations, Machines and working 
areas must be built around the workers, 
rather than placing workers in a setting 
without regard for each individual’s re- 
quirements and capacities. 

Unless this is done, it is hardly fair 
to attribute so many accidents to human 
failure as is usually done. 

Human Engincering-.\11 possible 
faults in equipment slumld be subjected 
to adr-ance analisis for accident ptcs’cn- 
tion. If defects arc present, it is only 
a matter of time before some worker 
“fails" and lias an accident. Errors can 
arise if equipment is not suited to the 
worker’s size, or to his capacities and 
limitations. Data on Iniman body size 
can he incorporated in equipment even 
at the design-board stage. 

.\rm-rcacli, for instance, should in- 
fluence the location of a control. Splash 
guards and machine aprons should be so 
designed tliat work is within easy reach 
of the operator. The oressurc required 
to work controls should be within the 
strcngtli of the w eakest person expected 
to operate the macliine. The limitations 
of human perception must be con- 
sidered in the original design of gages, 
meters, or dills, if errors are to be 
avoided. 

Basic Safeh' Piinctplcs— No safety 
program can succeed without .sustained 
management support and direction. 
Programs must also be based on a recog- 
nition that accidents may arise from: 
(1) the materials used. (21 the machines 
operated, (5) the working environment. 
(4) the working methods, and (51 the 
men using the equipment and doing 
the work. 

The physical control of hazards is 
important: of no less importance is con- 
trol which recognizes the role of human 
factors. This control involves the selec- 
tion. training, and supervision of per- 
sonnel, and the design of equipment 
and working procedures with due regard 
to human capabilities and limitations. 
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EDITORIAL 


Time for a Nonsked Decision 


Kow comes a well-known perennial noiiskcd, a 
■'large irregular earrier,” with the first of two new 102- 
jMsscnger Douglas DC-6Bs, operating the first daily 
transcontinental nonstop coach service in histor\'. West- 
bound flights make one stop. 

Fares remain the same as on the company’s DC-4s: 
$88 one way. plus tax. Scheduled carriers, offering coast- 
to-coast coach service in both directions with at least 
one stop, charge $99, plus tax, with no special roundtrip 
rate, Tiris carrier offers a roundtrip for $160, plus tax, 
good Mondays through Thursdays. 

This operator thus becomes the first "nonsched- 
uled” carrier to offer, with late model aircraft, a trans- 
continental coach service faster than that of any 
scheduled airline. 

Like most problems that are allowed to drag, the 
importance of whether to certificate nonschedulei car- 
riers has been growing enormously as Cisil Aeronautics 
Board has permitted it to drift. 

Tliis canier's new service, with aircraft that cost 
over a million dollars apiece, suddenly dramatizes again 
the rising importance of irregular carriers and the impor- 
tance of defining their role and regulating them. 

Nonstop coast-to<oast flights in new DC-6Bs can 
hardly be called third-class service. There is no longer 
any possible excuse for Board inaction in the contention 
that this one line offers grossly inferior accomodations 
to those of regular carriers. 

The Board has \acillated over the years in an erratic, 
stumbling series of threats, revocations, new regula- 
tions, definitions, and varying interpretations of defini- 
tions. But it has never really known or made up its 
mind on the subject. Sen. Pat McCarran. co-author of 
the Civil Aeronautics Act, said: "By seeking to write a 
definition of an irregular carrier they (CAB) have made 
it difficult for a conscientious operator, who honestly 
seeks to run an irregular service, to know whether he 
is operating within the law or not. In the same way. 
the\' have opened up an avenue for ev-asion of the law. 
of which great ad\’antage has been taken." 

The Board’s enforcement case against this particular 
line is in hands of an examiner, but Board people doubt 
if a decision can be reached in less than two to five 
months. It has dallied on the company’s certification 
case for many months. 

Both the certificated industry and the Board seriouslv 
underestimated the potentialities of the low-priced air- 
coach market when the lowly nouskeds set up shop with 
war-weary DC-3s and 4s shortly after World War 11 
ended. But the business grew constantly, despite a high 
bankraptcy rate among the nonsked or irr^lar carriers. 
There are few common-carrier nonskeds left— most of 
them are charter operators— but the remaining group is 
the strongest of the lot. 

By the time the Board wished to throttle the non- 
skeds, it found that a well-developed public opinion- 
including some support on Capitol Hill— seemed to make 
allout action politically dangerous, so it still refused to 
take the nonsked bull by the horns. 

The scheduled industry probably could have elimi- 


nated tills pesky common canier competition by 1953 
by bracketing the nonsked schedules, reducing fares a 
second time, from the $99 coast-tcKoast rate where it 
is now, down to $75 or $80. CAB probably would have 
welcomed such fare petitions for second- or third-class 
scr\-ice. But the industry didn't go all out, either, and 
meanwhile the large incgulars liaie grown. 

The largest line alone reports to CAB that it hauled 
147,200 revenue passengers in the first nine months of 
1954, and Board officials guess that the fourth quarter 
may show as many as 65,000-70,000. 

A few days ago, CAB announced that all irregular 
carriers will tote about 650,000 passengers this year, for 
a total of 1.3 billion passenger-miles. TTiis includes mili- 
tary and civilian charter business, as well as common 
carrier traffic. 

There appear to be three general directions CAB 
could take: (1) it could permit the present chaos and 
uncertainty to continue, which is obviouslv unsatisfac- 
tory to both regular and irregular carriers alike; (2) it 
could attempt— unsuccessfully, we believe— to put most 
or many of the irregular carriers out of business; or (3) 
it could aver that there is a niche for the irregulars, 
define it. and put those who meet the requirements into 
it. under proper regulation. End the exemption.^! 

Last ,Apr. 19 on this page, Aviation Week urged 
editorially that the government’s Air Coordinating Com- 
mittee in its then forthcoming recommendations on 
the new Administration’s air policy “clear awav some of 
the confusion and enunciate a firm stand for maximum 
use and encouragement of this coimtn'’s inegular oper- 
ators without imperiling the financial foundation of anv 
other segments of the commercial airline industry.” 

The report that came out later did, in fact, state that 
"some operations of large irr^lar carriers, such as bona 
fide charter and contract operations, can and do provide 
services which are supplemental to those authorized by 
regular route certificates. . . . There appears to be a 
valid role which the irregular carriers can fill in this 
specialized market. It is appropriate for the government 
to encourage the development of this specialized mar- 
ket . , .” 

The report recommended some "basically new tvpe 
of certificate” for large inegular caniers. It also said "in 
the future" there should be no general use of the exemp- 
tion authority as a basis for authorizing “common 
carrier transportation to individually ticketed passengers 
on large transport planes.” 

President Eisenhower accepted the report May 26, 
and said it "reflects this Administration’s central objec- 
tive in this field— to strengthen American aviation . . 
CAB, however, did not participate in preparation of the 
section of the report dealing with nonscheduled opera- 
tions "because of direct applicabilitv to cases now 
before it.” 

Nor has CAB taken anv forceful or decisive action 
on the general subject since the President’s Air Coor- 
dinating Committee report was accepted by the White 
House six months 


-Robert H. Wood 
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